This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


atjhttp  :  //books  .  qooqle  .  com/ 


.BOTANY 

©ALL     THE  © 
YEAR.  KOUND 

WITH    FLORA 


1EWCAN  BOOK  CO&P&NY 


3  2044  106  349  624 


Fly 

h 


HARVARD  UNIVERSITY 


LIBRARY 


GRAY  HERBARIUM 


Received 


Digitized  by  V  iOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


BOTANY  ALL  THE  YEAR 
ROUND 

A  PRACTICAL  TEXT-BOOK  FOR  SCHOOLS 


BY 
E.   F.   ANDREWS 

HIGH  SCHOOL,  WASHINGTON,  GEORGIA 

<4~ 


A    60, cf  V  .  va      0^ 


I:aaV. 


A    r,\      < 


»  ' 


NEW  YORK  •:•  CINCINNATI  •:•  CHICAGO 

AMERICAN    BOOK    COMPANY 


Digitized  by  VjOOQ IC 


COPYRIGHT,    X903,  BY 

E.  F.  ANDREWS. 
Entered  at  Stationers'  Hall,  London. 


ANDREWS  S  BOTANY. 

w.  p.   7 


Digitized  by  VjOOQ IC 


PREFACE 

Most  of  the  recent  text-books  of  botany,  excellent 
as  many  of  them  are,  fail  to  meet  the  conditions  of  the 
average  public  school,  where  expensive  laboratory  appli- 
ances are  out  of  the  question,  and  time  to  make  a  proper 
use  of  them  is  equally  unattainable.  It  is  one  of  the 
anomalies  of  our  educational  system  that  the  study  of 
plants,  if  provided  for  at  all,  should  be  confined  mainly  to 
city  schools,  where  it  is  necessarily  carried  on  under  disad- 
vantageous conditions,  while  it  is  almost  entirely  neglected 
in  the  country,  where  the  great  laboratory  of  nature  stands 
invitingly  open  at  every  schoolhouse  door. 

The  writer  believes  that  this  neglect  is  largely  due  to  the 
want  of  a  text-book  suited  to  general  use,  in  which  the 
subject  is  treated  in  a  manner  at  once  simple,  practical,  and 
scientific.  It  is  with  a  desire  to  meet  this  need  and  to 
encourage  a  more  general  adoption  of  botanical  studies  in 
the  public  schools  that  the  present  work  has  been  under- 
taken. It  aims,  in  the  first  place,  to  lead  the  pupil  to  nature 
for  the  objects  of  each  lesson ;  and  in  the  second  place, 
to  provide  that  the  proper  material  shall  be  always  avail- 
able by  so  arranging  the  lessons  that  each  subject  will  be 
taken  up  at  just  the  time  of  the  year  when  the  materia]  for 
it  is  most  abundant.  In  this  way  the  study  can  be  carried 
on  all  the  year  round,  a  plan  which  will  be  found  much 
better  than  crowding  the  whole  course  into  a  few  weeks 
of  the  spring  term. 

In  order  to  provide  for  this  all  the  year  round  course  it 
has  been  necessary  to  depart  somewhat  from  the  usual  order 
of  arrangement,  but  years  of  experience  have  convinced  the 
writer  that  the  advantages  to  be  gained  by  having  fresh 
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4  PREFACE 

material  always  at  hand  are  sufficient  to  outweigh  other 
considerations  that  might  be  advanced  in  favor  of  estab- 
lished methods.  The  leaf  has  been  selected  as  the  starting 
point  mainly  because  it  is  the  most  convenient  material  at 
hand  in  September,  when  the  schools  begin;  and  it  is 
such  an  important  and  fundamental  part  of  the  plant  that 
a  thorough  acquaintance  with  its  nature  and  functions  will 
clear  the  way  to  an  understanding  of  many  of  the  problems 
that  will  face  the  student  later. 

It  is  not  expected  that  all  the  work  outlined  in  the 
book  will  be  done  just  as  it  is  written,  and  much  of  it  may 
even  have  to  be  omitted  altogether.  Each  teacher  can 
select  such  parts  as  are  suited  to  the  circumstances  of  his 
school,  passing  lightly  over  some  topics,  giving  more 
attention  to  others,  as  material  and  opportunity  may 
suggest.  The  study  of  botany  is  necessarily  sectional 
to  some  extent,  because  nature  is  so,  but  the  method 
here  outlined  is  of  universal  application  and  every  teacher 
can  select  his  own  specimens  in  accordance  with  the 
directions  given  in  the  body  of  the  book.  Prominence  is 
given  to  the  more  familiar  forms  of  vegetation  presented 
by  the  seed-bearing  plants,  as  the  author  believes  that  for 
ordinary  purposes  the  best  results  are  to  be  obtained  by 
proceeding  from  the  familiar  and  well  known  to  the  more 
primitive  and  obscure  forms.  The  reverse  order  may  be 
better  for  the  trained  investigator;  the  other  is  simpler 
and  more  attractive,  and  for  ordinary  purposes  the  only 
practicable  one.  The  average  boy  and  girl  will  learn  more 
of  what  it  concerns  them  to  know  about  stem  structure,  for 
instance,  from  a  cornstalk,  and  a  handful  of  chips,  or  even 
from  the  graining  of  the  timber  out  of  which  their  desks 
are  made,  than  from  the  most  elaborate  study  of  the  xylem 
and  the  phloem  and  the  collenchymatous  tissues.  For  we 
must  bear  in  mind  that  the  object  of  teaching  botany  in 
the  common  schools  is  not  to  train  experts  and  investigators 
but  intelligent  observers. 

In  giving  the  botanical  names  of  plants  the  terminology 
of  Gray's  handbooks  is  adhered  to,  partly  because  they 
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are  at  present  the  most  generally  available  for  school  use, 
and  more  especially  because  the  new  terminology  is  in 
such  an  unsettled  state  that  nobody  can  say  what  it  will 
be  to-morrow  or  next  day.  Hence,  while  recognizing  the 
desirability  of  some  of  the  changes  proposed,  the  author 
does  not  think  it  advisable  to  confuse  the  beginner  by 
introducing  him  to  a  system  that  is  undergoing  a  period 
of  transition.  After  all,  this  is  a  mere  matter  of  names, 
and  does  not  affect  the  point  that  ought  to  be  kept  in  view 
—  the  hereditary  relationships  of  plants. 

The  experiments  described  are  for  the  most  part  very 
simple,  requiring  no  appliances  but  such  as  the  ingenuity 
of  the  teacher  and  pupils  can  easily  devise,  as  will  be 
seen  by  a  glance  at  the  list  on  pages  12  and  13  of  the  text. 

Teachers  trained  in  normal  schools,  where  all  the 
material  needed  for  their  work  is  furnished  by  the  State, 
and  ample  time  allowed  them,  are  often  completely  at  a 
loss  when  transferred  to  country  schools,  where  no  provi- 
sion is  made  for  laboratory  work,  and  the  patrons  grumble 
if  called  upon  to  buy  so  much  as  a  drawing  book  or  a  hand 
lens.  Too  often  they  can  think  of  no  other  resource  than 
to  drop  botany  from  the  curriculum  altogether  rather  than 
depart  from  what  they  have  been  taught  to  consider  the 
only  scientific  method.  It  is  hoped  that  the  present  volume 
may  suggest  a  better  way  out  of  the  difficulty,  and  also 
that  it  may  be  a  help  to  those  who  have  not  enjoyed  the 
advantage  of  a  technical  training. 

The  writer  would  not  underrate  the  value  of  histological 
studies  or  the  advantages  of  a  well  equipped  laboratory, 
but  since  these  are  at  present  clearly  out  of  the  reach  of 
the  great  majority  of  the  school  population,  and  more 
especially  of  that  very  class  to  whom  the  study  of  plants 
is  of  the  greatest  practical  importance  and  into  whose 
lives  it  would  bring  the  greatest  amount  of  pleasure  and 
of  intellectual  enlargement,  it  has  been  made  the  aim  of 
this  book  to  show  that  botany  can  be  taught  to  some  pur- 
pose by  means  within  the  reach  of  everybody.  It  has 
also  been  the  author's  aim  to  keep  constantly  in  view  the 
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6  PREFACE 

intimate  relations  between  botany  and  agriculture.  The 
practical  questions  at  the  end  of  each  section,  it  is  hoped, 
will  have  the  effect  of  bringing  out  these  relations  more 
clearly  and  at  the  same  time  of  leading  the  pupil  to  reason 
for  himself  and  draw  his  own  inferences  from  the  common 
phenomena  about  him. 

The  author  takes  pleasure  in  acknowledging  here  the 
many  obligations  due  to  Dr.  C.  O.  Townsend  of  the  United 
States  Department  of  Agriculture  for  his  very  effective 
assistance  in  revising  the  manuscript  of  this  work ;  also  to 
Professor  Charles  Wright  Dodge  of  the  University  of 
Rochester,  and  Professor  W.  F.  Ganong  of  Smith  College 
for  valuable  criticisms  and  suggestions.  Acknowledg- 
ments are  also  due  to  Messrs.  D.  Appleton  and  Company, 
for  permission  to  use  illustrations  from  Coulter's  "Plant 
Relations"  and  "Plant  Structures/'  copyright,  1899,  and 
to  the  owners  of  Gray's  Botanies,  to  Professor  William 
Trelease  of  the  Missouri  Botanical  Garden,  to  Mr. 
Gifford  Pinchot  of  the  United  States  Department  of 
Agriculture,  and  to  Mr.  W.  S.  Bailey  of  the  Chautauqua 
Bureau  of  Publication,  for  permission  to  reproduce  illus- 
trations from  their  publications.  Quite  a  number  of  the 
figures  used  are  from  original  drawings  by  pupils  of  the 
Washington,  Ga.,  High  School 
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I.   INTRODUCTION 

1.  General  Statement.  —  Botany  is  the  science  which 
treats  of  the  vegetable  kingdom,  but  the  subject  is  so  com- 
prehensive that  it  has  been  divided  into  many  branches, 
each  of  which  is  a  science  in  itself.  For  instance,  there 
are  Mycology,  the  study  of  mushrooms  and  other  fungi ; 
Bacteriology,  the  study  of  the  microscopic  forms  con- 
cerned in  the  process  of  fermentation,  and  in  the  pro- 
duction of  disease ;  Paleobotany,  the  study  of  fossil  plants 
—  and  many  others,  with  which  we  have  no  concern  at 
present.  Each  of  these  studies  may  be  viewed  under 
various  aspects,  and  these  in  turn  have  given  rise  to  still 
other  divisions  of  the  subject,  such  as,  — 

2.  Morphology,  or  Structural  Botany,  the  study  of  the 
different  organs  or  parts  of  plants  in  regard  to  their  form 
and  uses  and  the  various  changes  and  adaptations  they 
may  undergo. 

3.  Histology,  or  Plant  Anatomy,  the  microscopic  study 
of  the  minute  structure  of  plant  organs.  This  can  not  be 
carried  on  well  without  the  use  of  the  compound  micro- 
scope and  other  appliances  not  obtainable  in  many  schools. 
Something,  however,  may  be  learned  from  a  few  simple  ex- 
periments, accompanied  by  intelligent  observation  with  a 
hand  lens,  and  it  is  only  in  so  far  as  it  can  be  carried  on 
by  ordinary  means  like  these,  that  this  branch  of  the  sub- 
ject is  touched  upon  in  the  present  work. 
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4.  Vegetable  Physiology,  the  study  of  the  action  of  liv- 
ing plants  and  their  organs,  their  mode  of  growth  and  re- 
production, and  their  various  movements  for  adjustment 
to  their  surroundings,  as  the  attraction  of  roots  toward 
moisture  and  of  leaves  toward  light. 

5.  Ecology,  the  study  of  plants  in  their  relations  to  ex- 
ternal conditions,  or,  to  use  a  more  convenient  term,  their 
environment.  This  is  one  of  the  most  interesting  and 
important  of  all  the  departments  of  botany,  and  presents 
many  points  of  direct  practical  concern  to  the  farmer. 

6.  Taxonomy,  called  also  Systematic  or  Descriptive 
Botany,  the  study  of  plants  in  their  relationships  to  one 
another.  Its  work  is  to  note  their  resemblances  and  differ- 
ences, and  by  means  of  these  to  classify  or  distribute 
them  into  certain  great  groups  called  families  or  orders, 
and  these  again  into  lesser  groups  of  genera  and  species. 
This  work  of  classification  was  formerly  considered  the 
chief  end  of  the  study  of  botany,  which  thus  too  often  de- 
generated into  a  mere  mechanical  drill  in  hunting  down 
plants  and  labeling  them  with  hard  names.  The  ten- 
dency at  present  is  to  ignore  this  part  of  the  subject 
altogether,  which  is  nearly  as  great  a  mistake  as  the  old- 
fashioned  error  of  thinking  that  the  study  of  botany  con- 
sisted merely  in  learning  a  string  of  hard  words.  One  of 
the  chief  pleasures  to  be  derived  from  botanical  studies, 
for  most  of  us,  consists  in  being  able  to  know  and  recog- 
nize the  various  plants  we  meet  with.  The  first  thing  we 
all  ask  on  seeing  a  new  shrub  or  flower  is,  "  What  is  it  ? " 
and  this  question  can  be  answered  satisfactorily  only  by 
referring  each  to  its  proper  class  or  order. 

7.  Learn  to  know  the  Common  Plants.  —  These  five  sub- 
divisions make  up  the  study  of  botany,  as  generally  taught 
in  the  schools.  They  apply  to  all  plants,  and  the  only 
practicable  way  for  most  of  us  to  learn  them  is  by  a  study 
of  the  common  vegetable  life  about  us. 
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8.  Definitions.  —  "Organ"  is  a  general  name  for  any 
part  of  a  living  thing,  whether  animal  or  vegetable,  set 
apart  to  do  a  certain  work,  as  the  heart  for  pumping  blood, 
the  lungs  for  breathing,  or  the  stem  and  leaves  of  a  plant 
for  conveying  and  digesting  the  sap.  By  "function"  is 
meant  the  work  or  office  that  an  organ  has  to  perform. 

9.  The  Cell.  —  In  its  strictly  scientific  sense  this  word  is 
applied  to  the  smallest  portions  of  organized  matter  that 
go  to  make  up  a  living  body,  whether  vegetable  or  animaL 
It  usually  consists  of  a  tiny  membra- 
nous sac  lined  with  a  living  semifluid 
substance  called  protoplasm,  which 
ordinarily  has  one  portion  of  denser 
consistency  than  the  rest,  called  the 
nucleus.  Within  the  protoplasmic 
lining  are  contained  various  watery 
fluids  known  as  cell  sap.  These  little 
sacs  are  packed  together  to  build  up 
the  vegetable  or  animal  structure  as 
bricks  are  in  building  a  wall.  They  x.— Typical  cell*  *,nu- 
are  of  various  sizes  and  shapes.  The  ^waih  jfsap!P  aSm '  *' 
containing  membrane  is  called  the 

cell  wall.  Cells  can  exist,  however,  without  any  wall,  as 
mere  specks  or  globules  of  protoplasm,  but  these  are  not 
common  in  vegetable  structures.  The  essential  part  of 
every  cell  is  the  protoplasm  with  its  nucleus.  This  sub- 
stance, so  far  as  we  know  at  present,  constitutes  the  physi- 
cal basis  of  all  life,  and  if  the  protoplasm  loses  its  vitality, 
the  cell  dies  and  can  no  longer  perform  its  functions  of 
absorbing  and  retaining  liquids.  Slice  a  fresh  beet  in  a 
vessel  of  water  and  a  boiled  one  in  another;  how  is  the 
liquid  affected  in  each  ?    Account  for  the  difference. 

The  name  "cell"  is  also  applied  to  the  compartments 
into  which  the  fruits  and  seed  vessels  of  many  plants  are 
divided.  This  double  meaning  of  an  important  term  is 
unfortunate,  but  the  context  will  always  show  in  which 
sense  it  is  to  be  taken,  so  that  no  confusion  need  result 
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10.  Tissue  is  a  term  used  to  denote  any  animal  or  vege- 
table substance  that  is  composed  of  a  particular  kind  of 
material  and  that  performs  a  particular  office  or  function. 
Thus,  for  instance,  we  have  bony  tissue  and  muscular 
tissue  in  animals ;  that  is,  tissue  made  of  bone  substance 
and  of  muscle  substance  and  doing  the  work  of  bone  and 
muscle  respectively.  So  in  plants,  we  have  woody  tissue, 
or  tissue  made  of  woody  substance,  and  vascular  tissue,  or 
tissue  made  up  of  little  conducting  vessels,  which  have 
their  especial  functions  to  perform. 

11.  Appliances  needed  for  General  Use.  —  The  only  appli- 
ances necessary  for  the  study  of  this  book,  besides  the 
material  furnished  by  the  woods  and  fields  about  us,  are 
so  few  and  simple  that  there  can  be  no  difficulty  in  pro- 
viding them.  The  following  list  comprises  about  all  that 
are  essential :  — 

Half  a  dozen  glass  jars ;  preserve  jars  or  wide-mouthed 
bottles  will  answer. 

Half  a  dozen  soup  plates  or  other  shallow  dishes  for 
germinators. 

Some  good-sized  bits  of  window  glass  for  covering  jars 
and  dishes. 

A  garden  trowel. 

A  good  hatchet  for  use  when  the  study  of  timber  is 
taken  up. 

A  very  sharp  knife  —  a  razor  is  better,  if  it  can  be 
obtained  —  for  making  sections. 

A  small  whetstone  for  sharpening  knives. 

A  vial  of  tincture  of  iodine. 

A  pint  of  red  ink ;  or,  if  preferred,  a  good  coloring  fluid 
can  be  made  by  purchasing  an  ounce  or  two  of  eosin  from 
the  druggist  and  mixing  it  with  water. 

A  pot  of  photograph  paste. 

If  a  yard  or  two  of  India  rubber  tubing,  a  common  bulb 
thermometer,  and  a  pair  of  druggist's  scales  are  added  to 
the  above  list,  the  number  of  experiments  that  can  be  per- 
formed will  be  considerably  increased. 
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12.  Appliances  for  Individual  Use.  —  In  addition  to  the 
general  outfit  for  the  school,  each  pupil  should  be  pro- 
vided with  — 

A  good  penknife. 

A  drawing  book  (or  drawing  paper)  and  a  blank  book 
for  taking  notes. 

A  book  for  dried  specimens,  made  by  sewing  together 
two  or  three  sheets  of  unsized  paper,  such  as  newspapers 
are  printed  on ;  this  can  be  purchased  from  a  printer. 

Two  well-pointed  pencils,  one  hard,  the  other  medium. 

A  pair  of  dissecting  needles ;  wax-headed  steel  pins  will 
do,  but  better  ones  can  be  made  by  running  the  heads  of 
ordinary  sewing  needles  into  handles  of  soft  wood  and 
gluing  them  in.  ^ 

Two  bits  of  glass,  not  larger  than  a  visiting  card,  as 
thin  and  clear  as  can  be  obtained,  for  inclosing  specimens 
that  must  be  held  up  to  the  light  for  examination.  The 
glass  plates  sold  for  photograph  negatives  serve  well  for 
this  purpose. 

A  good  hand  lens.  The  glasses  known  as  "linen 
testers"  can  be  purchased  for  twenty-five  cents  apiece, 
and  make  very  good  magnifiers. 

A  special  place  ought  to  be  provided  in  the  schoolroom 
for  storing  all  these  articles,  and  the  strictest  order  exacted 
in  the  care  of  them.  They  should  always  be  ready  when 
wanted,  and  never  used  for  any  other  purpose. 

IS.  Living  Material.  — A  number  of  potted  plants  should 
always  be  kept  in  the  schoolroom,  especially  in  cities,  for 
observation  and  experiment.  Among  those  recommended 
for  this  purpose  are  the  following :  — 

One  or  two  ferns. 

A  calla  lily,  or  other  arum. 

A  young  India  rubber  tree  (Ficus  elasticd). 

A  pot  of  "  wandering  Jew "  (Zebrina  pendula).  The 
plain,  green-leaved  varieties  are  best. 

Some  kind  of  prickly  cactus.  The  common  prickly  pear 
{Opuntid)  and  the  Mamillaria  make  good  specimens. 
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A  sedge ;  the  umbrella  plant  (Cyperus  alternifolius)  or 
the  Egyptian  paper  plant  (C.  Papyrus),  so  common  in 
greenhouses,  will  either  of  them  Ho  very  well,  though  our 
native  wild  plants  are  always  preferable  when  they  can  be 
obtained. 

Healthy  plants  of  oxalis  and  tropaeolum. 

A  twining  vine ;  hop,  morning  glory,  kidney  bean,  etc. 

A  glass  jar  with  one  or  two  water  plants,  such  as  pond- 
weed  (Potamogetori),  hornwort  (Ceratophyllurri),  bladderwort 
(Utricularia\  or  pickerel  weed  (Pontederia\  etc. 


c 

■ » 
3 

J u 


English  Scale, 
Four  Inches 


Metric  Scale, 
Ten  Centimeters 


2.  —  A  comparative  scale  of  the  English  and 
metric  systems  of  length  measure.  One  decimeter 
=  io  centimeters  =  ioo  millimeters  =  approximately 
4  inches. 


3. — A  comparative 
scale  of  the  Centigrade 
and  Fahrenheit  ther- 
mometers. On  the  Cen- 
tigrade scale  o  =  the 
temperature  of  melting 
ice,  and  ioo°  =  that  of 
boiling  water. 


Digitized  by  VjOOQ IC 


II.  THE  LEAF:   ITS  USES 
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Material.  —  Freshly  cut  sprigs  of  various  kinds,  bearing  healthy 
leaves ;  a  leaf  of  the  white  garden  lily  (L.  candidunt)  or  of  the  wander- 
ing Jew  (Zebrina  pendula) ;  two  hermetically  sealing  preserve  jars ;  a 
little  beeswax  or  tin  foil ;  a  bit  of  looking  glass ;  a  number  of  empty 
bottles  with  perforated  stoppers  or  rubber  cloth  covers. 

Note.  —  In  order  to  avoid  cumbering  the  pages  of  the  text  with  tech- 
nical nomenclature,  botanical  names  of  specimens  mentioned  will  be 
given  only:  First,  in  the  case  of  foreign  or  little  known  species; 
Second,  where  the  popular  name  is  local  or  provincial,  or  where  the 
same  term  is  applied  to  several  different  plants;  and  Third,  where 
special  accuracy  of  designation  is  required. 

14.  Why  Leaves  wither.  —  Dry  two  self-sealing  jars 
thoroughly,  by  holding  them  over  a  stove  or  a  lighted  lamp 
for  a  short  time  to  prevent  their  "  sweating."  Place  in  one 
a  freshly  cut  leafy  sprig  of  any  kind,  leaving  the  other 
empty.  Seal  both  jars  and  set  them  in  the  shade.  Place 
beside  them,  but  without  covering  of  any  kind,  a  twig  simi- 
lar to  the  one  in  the  jar.  Both  twigs  should  have  been 
cut  at  the  same  time,  and  their  cut  ends  covered  with  wax 
or  vaseline,  to  prevent  access  of  air.  At  the  end  of  six 
or  eight  hours  look  to  see  if  there  is  any  moisture  de- 
posited on  the  inside  of  either  jar.  If  there  is  none,  set 
them  both  in  a  refrigerator  or  other  cool  place,  for  half 
an  hour,  and  then  examine  them  again.  On  which  jar  is 
there  a  greater  deposit  of  dew  ?  How  do  you  account  for 
it?  Take  the  twig  out  of  the  jar  and  compare  its  leaves 
with  those  of  the  one  left  outside;  which  have  withered 
most,  and  why  ? 

15.  Transpiration. — We  learn  from  experiments  like 
the  foregoing  that  one  office  of  leaves  is  transpiration,  or 

15 


Digitized  by  VjOOQ IC 


i6 


THE  LEAF 


the  giving  off  of  moisture,  just  as  animals  do  through  the 
pores  of  the  skin.1  Now,  we  all  know  what  happens  to  us 
if  the  perspiration  glands  of  our  body  get  stopped  up,  and 
hence  we  need  not  be  surprised  if  hedgerows  can  not  be 
kept  vigorous  and  healthy  by  dusty  roadsides,  nor  if  even 
sturdy  trees  and  shrubs  take  on  a  sickly  look  when  the 
summer  rain  delays  too  long  to  give  them  their  accus- 
tomed bath. 

16.  Stomata.  —  The  transpiration  pores  of  leaves  are 
called  stomata  (sing,  stoma)  from  a  Greek  word  meaning 
"mouths."  Generally  they  are  too  small  to  be  seen  with- 
out a  compound  microscope,  but  their  presence  can  be 
made  manifest  by  a  simple  experiment  Place  a  bit  of 
looking  glass  against  your  cheek  or  your  arm  on  a  warm 
day,  and  it  will  soon  be  covered  with  a  film  of  moisture 
from  the  skin.  Next,  place  the  glass  in  contact  with  the 
under  side  of  a  healthy  growing  leaf  for  thirty  to  forty-five 
minutes,  and  see  if  you  can  detect  any  moisture  on  it. 
The  deposit  will  probably  be  fainter  than  that  from  the 
skin,  but  the  presence  of  any  at  all  will  show  that  the  leaf 

transpires. 

There  are  a  few  plants,  such  as  the 

white  lily  of  the  gardens  (Z.  candidum) 

and  the  wandering  Jew,  in  which  the 

stomata  are  large  enough  to  be   seen 

with    a     hand     lens. 

The  common  iris  also 

shows   them,   though 

not    so    distinctly. 

Strip    off    from    the 

under  side  of  such  a 

leaf  a  portion  of  the 
epidermis,  or  outer  covering.  Place  it 
between  two  bits  of  glass  with  the  outside  uppermost,  and 

1  Transpiration,  though  similar  in  external  effects  to  the  perspiration  of  ani- 
mals, must  not  be  confounded  with  it,  as  the  two  functions  are  physiologically 
quite  different 


4.  —  Portion  of  the 
epidermis  of  the  gar- 
den balsam,  highly 
magnified,  showing  the 
very  sinuous  walled 
epidermis  cells  and 
three  stomata  {after 
Gray). 


5  6 

5,  6.  —  Stomata  of 
white  lily  leaf:  5,  closed ; 
6,  open  (Gray). 
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examine  it  with  a  good  lens.  Hundreds  of  little  eye-shaped 
dots  will  be  seen  covering  the  surface,  which  can  easily 
be  recognized,  by 
comparison,  with  the 
accompanying  Fig- 
ures, as  stomata. 
Examine  a  portion 
of  the  epidermis 
from  the  upper  side 

Of  the  leaf  ;   are  the  ?_  Stomata  of  an  oak  leaf :  A,  a  small  piece 

Stomata      distributed  (highly  magnified)  of  under  epidermis  removed 

11           K   *V»    'A  to  show  stomata»  £*  and  minute  hairs,  A.     B,  a 

equally  On  DOtn  Sides,  stoma  in  verticai  median  section,  cut  at  right  angles 

and  if  not,  on  Which      to  its  longer  axis;   a,  intercellular  space;  g%  guard 
.  ...  i      cell ;  s,  orifice  of  stoma. 

are    they    thickest  ? 

Which  side  of  the  epidermis  seems  to  be  most  active  in  the 

work  of  transpiration  ? 

17.  Distribution  of  Stomata. — While  stomata  are  gen- 
erally most  abundant  on  the  under  side  of  leaves,  where 
they  are  protected  from  excessive  light  and  heat,  this 
is  not  always  the  case.  Similar  openings  occur  also  on 
young  stems,  and  are  called  lenticels.  In  vertical  leaves, 
like  those  of  the  iris,  which  have  both  sides  equally  ex- 
posed to  the  sun,  stomata  are  distributed  equally  on  both 
sides.  In  plants  like  the  water  lily,  where  the  under  sur- 
face lies  upon  the  water,  making  transpiration  in  that 
direction  impossible,  they  occur  only  on  the  upper  side. 
Succulent  leaves,  as  a  general  thing,  have  very  few,  be- 
cause they  need  to  conserve  all  their  moisture.  Submerged 
leaves  have  none  at  all ;  can  you  tell  why  ? 

18.  Protection  of  Stomata.  —  In  addition  to  their  function 
of  transpiration,  stomata  permit  the  entrance  to  the  interior 
of  the  plant  of  atmospheric  air  containing  carbon  dioxide, 
a  gaseous  substance  used  by  them  in  the  formation  of  food. 
If  they  become  choked  up  with  water  or  other  obstruction, 
the  leaves  can  neither  exhale  their  superfluous  moisture 
nor  take  in  air;  hence  these  pores  are  protected  by 
hairs,  wax,  and  other  water-shedding  appendages.     Plunge 
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a  sprig  of  the  dwarf  St.  John's-wort  {Hypericum  mutiluni) 
or  of  wandering  Jew  into  water  and  notice  the  silvery 
appearance  of  the  leaves,  especially  on  the  under  side. 
In  the  iris  it  is  the  same  on  both  sides ;  why  ?  Remove 
the  sprig  from  the  water,  and  the  leaves  will  be  perfectly 
dry.  In  the  wandering  Jew,  as  may  be  seen  with  a  good 
hand  lens,  this  is  due  to  the  air  imprisoned  by  little  mem- 
branous appendages  which  surround  the  stomata  and  pre- 
vent the  water  from  entering.  In  other  cases,  as  cabbage, 
hypericum,  etc.,  a  coating  of  wax  protects  the  transpiration 
pores,  and  it  is  the  reflection  of  the  light  from  the  air 
entangled  in  these  protective  coverings  that  gives  the 
leaves  their  silvery  appearance  under  water. 

19.  Amount  of  Transpiration.  —  Few  people  have  any 
idea  of  the  enormous  amount  of  water  given  off  by  leaves. 
It  has  been  calculated1  that  an  oak  may  have  700,000 
leaves  and  that  111,225  kilograms  of  water  (about  244,695 
lbs.)  may  pass  from  its  surface  in  the  five  active  months 
from  June  to  October,  and  226  times  its  own  weight  of 
water  may  pass  through  it  in  a  year.  If  this  seems  an 
extravagant  estimate,  we  can  easily  make  one  for  our- 
selves. 

Fill  three  bottles  with  water,  and  cover  them  tightly  with 
rubber  cloth  to  prevent  evaporation.  Mark  the  point  at 
which  the  water  stands  in  the  bottles,  make  a  small 
puncture  through  the  covers,  and  insert  into  one  bottle 
the  end  of  a  healthy  twig  of  peach  or  cherry,  into  the 
second  a  twig  of  catalpa,  grape,  or  any  other  large-leaved 
plant,  and  into  the  third,  one  of  magnolia,  holly,  or  other 
thick,  tough-leaved  evergreen,  letting  the  stems  of  all  reach 
down  well  into  the  water.  Care  must  be  taken  to  select 
twigs  of  the  same  age,  as  the  absorbent  properties  of  very 
young  stems  are  more  injured  by  cutting  and  exposure  than 
those  of  older  ones.  All  the  specimens  should  be  cut  under 
water  if  possible,  as  even  an  instant's  exposure  to  the  air 
will  greatly  diminish  the  activity  of  the  cut  surface.     Peach 

»  See  Marshall  Ward,  "The  Oak." 
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Is  an  excellent  plant  to  experiment  with,  as  its  woody  twigs 
are  not  greatly  affected  by  cutting,  and  it  absorbs  water 
almost  as  rapidly  as  it  transpires.  At  the  end  of  twenty- 
four  hours  note  the  quantity  of  liquid  that  has  disappeared 
from  each  glass.  This  will  represent  approximately  the 
amount  absorbed  by  the  leaves  from  the  twigs  to  replace 
that  lost  by  transpiration.  Which  twig  has  transpired 
most?  Which  least?  Note  the  condition  of  the  leaves 
on  the  different  twigs ;  have  they  all  absorbed  water  as 
rapidly  as  they  have  lost  it?  How  do  you  know  this? 
Pluck  the  leaves  from  each  twig,  one  by  one,  lay  them  on 
a  flat  surface  that  has  been  previously  measured  off  by  the 
aid  of  a  rule,  into  a  square  of  about  thirty  centimeters 
(twelve  inches)  to  a  side,  containing  nine  hundred  square 
centimeters  (one  hundred  forty-four  square  inches),  and 
thus  form  a  rough  estimate  of  the  area  covered  by  each 
specimen.  Measure  the  amount  of  water  transpired  by 
filling  up  each  bottle  to  the  original  level,  from  a  common 
medicine  glass,  or  if  this  cannot  be  obtained,  use  a  table 
spoon,  counting  two  spoonfuls  to  the  ounce.  Make  the 
best  estimate  you  can  of  the  number  of  leaves  on  each  tree, 
and  calculate  the  number  of  kilograms  (or  pounds)  of  water 
it  would  give  off  at  that  rate  in  a  day.  In  one  experiment 
a  peach  twig  containing  thirty-one  leaves  gave  off  three- 
quarters  of  an  ounce  of  water  in  twenty-four  hours ;  how 
many  pounds  would  that  be  for  the  tree,  estimating  it  to 
bear  eighteen  thousand  leaves  ?  As  the  tissues  of  a  grow- 
ing plant  are  much  more  active  than  those  of  a  severed 
branch,  calculations  of  this  kind  are  not  likely  to  exceed 
the  truth,  even  when  we  take  into  consideration  the  fact 
that  the  twig  in  the  experiment  has  unlimited  water,  which 
the  roots  of  a  growing  plant  have  not  always. 

These  experiments  may  be  varied  at  the  option  of  the 
teacher  as  time  and  opportunity  may  permit,  so  as  to  test 
the  absorbing  and  transpiring  properties  of  any  number  of 
plants  or  of  the  same  plant  at  different  stages  of  growth. 
They  will  succeed  best  in  dry,  warm  weather,  as  the  work 
of  transpiration  is  then  most  active. 
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20.  Practical  Effects  of  Transpiration.  —  Where  does  alt 
this  moisture  come  from  ?  If  the  water  in  the  last  experi- 
ment is  colored  with  a  little  eosin  or  with  red  ink,  its 
course  can  be  traced  through  the  stem  into  the  leaves.  In 
growing  plants  the  earth  takes  the  place  of  our  tumbler  of 
water,  and  from  it  the  moisture  is  drawn  up  by  the  roots 
and  conveyed  through  the  stem  to  the  leaves.  Thus  we  see 
that  trees  are  constantly  acting  as  great  pumps,  drawing 
up  water  from  the  lower  strata  of  the  soil  and  distributing 
it  to  the  thirsty  air  in  summer.  As  the  water  given  off 
by  transpiration  is  in  the  form  of  vapor,  it  must  draw  from 
the  plant  the  amount  of  heat  necessary  for  its  vaporization, 
and  hence  it  has  the  effect  of  making  the  leaves  and  the  air 
in  contact  with  them  cooler  than  the  surrounding  medium. 

21.  The  Cause  of  Transpiration.  —  The  reason  why 
plants  exhale  such  large  quantities  of  water  is  because  they 
get  part  of  their  food  from  mineral  and  other  substances 
dissolved  in  the  water  of  the  soil,  but  this  food  is  in  such  a 
diluted  state  that  enormous  quantities  of  the  liquid  contain- 
ing it  must  be  taken  up  in  order  to  give  the  plant  the  nour- 
ishment it  requires.  This  liquid  travels  through  the  stem 
as  sap,  and  after  all  the  food  substance  has  been  extracted, 
the  waste  water  is  exhaled  by  the  leaves.  Sometimes  the 
roots  absorb  moisture  faster  than  the  leaves  can  transpire 
it ;  the  water  then  exudes  through  the  stomata  and  settles 
in  drops  on  the  blade,  causing  the  leaves  to  sweat,  just 
as  our  bodies  do  under  similar  conditions.  Sometimes,  on 
the  other  hand,  the  leaves  transpire  faster  than  the  roots 
can  absorb,  and  then  the  plant  wilts. 

PRACTICAL  QUB8TI0H8 

i .  Do  you  see  any  connection  between  the  facts  just  stated  and  the 
stories  of  "  weeping  trees  "  and  "  rain  trees "  that  we  sometimes  read 
about  in  the  papers?    (Section  21.) 

2.  Can  you  explain  the  feet  sometimes  noticed  by  farmers,  that  in 
wooded  districts,  springs  which  have  foiled  or  run  low  during  a  dry 
spell  sometimes  begin  to  flow  again  in  autumn  when  the  trees  drop 
their  leaves,  even  though  there  has  been  no  rain  ?     (19,  20.) 
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3.  Other  things  being  equal,  which  would  have  the  cooler,  pleasanter 
atmosphere  in  summer,  a  well-wooded  region  or  a  treeless  one?    (20.) 

4.  Could  you  keep  a  bouquet  fresh  by  giving  it  plenty  of  fresh 
air?    (14) 

5.  Why  does  a  withered  leaf  become  soft  and  flabby,  and  a  dried 
one  hard  and  brittle?    (9,  14.) 

6.  Why  do  large-leaved  plants,  as  a  general  thing,  wither  more 
quickly  than  those  with  small  leaves?     (14-19.) 

7.  Is  the  amount  of  water  absorbed  always  a  correct  indication  of 
the  amount  transpired  ?'  Explain.     (20,  21.) 

8.  Why  must  the  leaves  of  house  plants  be  washed  occasionally  to 
keep  them  healthy?     (15-18.) 

9.  Why  is  it  so  hard  to  get  trees  to  live  in  a  large  manufacturing 
town?     (15,  18.) 

RESPIRATION  AND  FOOD  PRODUCTION 

Material.  —  A  green  aquatic  plant  of  some  kind  in  a  glass  of  water ; 
two  wide-mouthed  glass  jars ;  a  bent  glass  or  rubber  tube,  and  a  shallow 
dish  of  water ;  boiled  bean  or  tropaeolum,  or  other  green  leaves ;  a  half 
pint  of  alcohol ;  some  tincture  of  iodine ;  a  strip  or  two  of  tin  foil. 

22.  Leaves  give  off  Oxygen.  —  Place  in  a  glass  of  water 
a  green  aquatic  plant  of  any  kind;  the  common  brook 
silk  (Spirogyra)  found  in  almost  every  pool  will  answer. 
Set  it  in  the  sunlight  and  place  beside  it  another  similar 
vessel  containing  nothing  but  water,  and  also  a  third  ves- 
sel containing  a  piece  of  the  same  plant  immersed  in  water 
from  which  the  air  has  been  expelled  by  boiling.  After  a 
time  bubbles  will  be  seen  rising  from  the  first  vessel.  Air 
bubbles  will  usually  form  on  the  bottom  and  sides  also, 
but  these  are  caused  by  the  expansion  of  gases  contained 
in  the  liquid,  as  will  be  evident  on  comparing  them  with 
similar  phenomena  in  the  jar  containing  only  water,  and 
must  not  be  confounded  with  the  gas  given  off  by  the 
plant.  Remove  the  vessel  from  the  light,  and  the  bubbles 
will  soon  cease  to  appear,  but  will  begin  to  form  again  if 
restored  to  the  sunshine,  thus  showing  that  their  produc- 
tion can  take  place  only  in  the  light.  Do  any  bubbles  at 
all  appear  in  the  glass  with  the  boiled  water  ? 

It  has  been  proved  by  chemical  analysis  that  these 
bubbles  are  oxygen,  which  the  plant  has  been  separating 
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from  the  gases  mixed  with  the  water,  and  giving  off.  It 
is  even  more  active  in  separating  oxygen  from  the  air,  but 
the  process  is  not  visible  to  the  eye,  because  we  cannot  see 
a  gas  except  in  the  form  of  bubbles.  Water  is  used  not 
as  an  aid  to  the  plant  in  the  performance  of  its  function, 
but  in  order  to  enable  us  to  see  the  result. 

23.  Leaves  as  Purifiers  of  the  Atmosphere.  —  Fill  two 
tumblers  with  water,  to  expel  the  stir,  and  invert  in  a 
shallow  dish  of  water,  having  first  introduced  a  freshly 
cut  sprig  of  some  healthy  green  plant  into  one  of  them. 

Then  by  means  of  a  bent  tube  blow 
into  the  mouth  of  each  tumbler 
till  all  the  water  is  expelled  by  the 
impure  air  from  the  lungs.  Set 
the  dish  in  the  sunshine  and  leave 
8. -Experiment for  showing  it,  taking  care  that  the  end  of  the 
how  leaves  purify  the  atmos-   cutting  is  in  the  water  of  the  dish. 

phere. 

After  forty-eight  hours  remove  the 
tumblers  by  running  under  the  mouth  of  each,  before  lift- 
ing from  the  dish,  a  piece  of  glass  well  coated  with  vase- 
line (lard  will  answer)  and  pressing  it  down  tight  so  that  no 
air  can  enter.  Place  the  tumblers  in  an  upright  position, 
keeping  them  securely  covered.  Fasten  a  lighted  taper 
or  match  to  the  end  of  a  wire,  plunge  it  quickly  first  into 
one  tumbler,  then  into  the  other,  and  note  the  result.  It 
is  an  established  fact  that  a  light  will  not  burn  in  an 
impure  atmosphere ;  this  is  why  well  cleaners  send  down 
a  lighted  candle  before  going  into  a  well  themselves. 
What  are  we  to  infer  from  the  effects  observed  as  to  the 
action  of  the  plant  upon  the  atmosphere  ? 

This  experiment  will  not  succeed  unless  performed  very 
carefully,  and  the  air  must  be  absolutely  excluded  from 
ithe  tumblers  until  the  instant  the  taper  is  plunged  in. 

24.  Leaves  as  Food  Makers.  —  It  thus  appears  that 
plants  are  constantly  reversing  the  effects  of  animal  res- 
piration by  giving  off  oxygen  and  absorbing  carbon  dioxide 
from  the  air.     Besides  acting  as  digestive  and  assimilating 
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organs,  leaves  are  the  laboratories  in  which  plant  food 
is  manufactured  out  of  the  crude  materials  brought  up 
from  the  soil  by  the  sap,  and  those  absorbed  through  the 
stomata  from  the  gases  of  the  atmosphere.  Carbon  di- 
oxide taken  from  the  atmosphere  is  somehow  used  up  in 
this  operation,  and  the  oxygen,  which  is  not  needed  by 
the  plant,  is  given  back  to  be  consumed  by  animals.  This 
is  the  most  important  work  the  leaf  has  to  do,  and  because 
it  can  take  place  only  in  the  light,  has  been  named  by 
botanists  Photosynthesis \  a  word  which  means  "building 
up  by  means  of  light,"  just  as  photography  means  "drawing 
or  engraving  by  means  of  light." 

25.  Why  Leaves  are  Green.  —  Has  the  color  of  the 
leaf  anything  to  do  with  this  function  ?  It  will  help  to  a 
correct  answer  if  we  remember  that  herbs  grown  in  the 
dark,  and  parasites  like  the  dodder  and  beech  drops 
{Epiphegus\  which  steal  their  food  ready  made  from 
the  tissues  of  other  plants,  and  so  have  no  need  to  manu- 
facture it  for  themselves,  always  lose  their  green  color. 
Place  a  seedling  of  oats  or  other  rapidly  growing  shoot  in 
the  dark  for  a  few  days  and  note  its  loss  of  color.  Leave 
it  in  the  dark  indefinitely,  and  it  will  lose  all  color  and  die. 
Hence  we  may  conclude  that  there  is  some  intimate  con- 
nection between  the  action  of  light  and  the  green  coloring 
matter  of  leaves.  This  green  matter  is  called  Chlorophyll^ 
a  word  meaning  "leaf  green,"  and  physiologists  tell  us 
that  through  its  agency  the  crude  substances  brought  up 
from  the  soil  in  the  sap  and  the  carbon  dioxide  of  the  air 
are  converted  into  nourishment. 

26.  Starch  as  Plant  Food.  —  It  is  the  office  of  chloro- 
phyll to  manufacture  a  particular  class  of  plant  foods 
known  as  carbohydrates.  The  commonest  and  most  impor- 
tant of  these  is  starch,  the  presence  of  which  can  generally 
be  detected  without  much  difficulty.  Boil  a  few  leaves  of 
bean  or  sunflower,  tropseolum,  etc.,  for  about  fifteen  min- 
utes, and  soak  them  in  alcohol  until  all  the  chlorophyll  is 
.dissolved  out.     Rinse  them  in  water,  and  soak  the  leaves 
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thus  treated,  in  a  weak  solution  of  iodine  for  half  an  hour ; 

then  wash  them  and  hold  them  up  to  the  light.     Iodine 

turns  starch  blue;  hence  if  there 
are  any  blue  spots  on  the  leaves, 
what  are  you  to  conclude  ?  Other 
food  substances  can  be  detected 
by  proper  tests,  but  none  of  them 
so  readily  as  starch. 


27.   Necessity  of  Light  and  Air. 

—  Exclude  the  light  from  parts  of 
healthy  leaves  on  a  growing  plant 
of  tropaeolum,  bean,  etc.,  by  plac- 

o.-Leaf  arranged  with  a     ing   bands    or    patches    of    tin    foil 

piece  of  tin  foil  to  exclude  light    over  them.    Leave  in  a  bright  win- 

from  a  portion  of  the  surface.         ,  r        ,  ,  .     f    ,  - 

*^  dow,  or  preferably  out  of  doors,  for 

twenty-four  to  forty-eight  hours,  and  then  test  for  starch  as 
in  the  last  experiment ;  do  you  find  any  in  the  shaded  spots? 

Cover  the  lower  side  of  several  leaves  with  vaseline  or 
other  oily  substance  so  as  to  exclude  the  air,  and  after  a 
day  or  two  test  as  before. 

From  these  experiments  we  learn  that  leaves  can  not  do 
their  work  without  light  and  air.  The  particular  element 
of  the  atmosphere  used  by  them  in  the  process  of  food 
making  is  carbon  dioxide,  a  poisonous  gas  that  is  being 
constantly  produced  by  the  decay  of  vegetable  and  animal 
matter,  by  the  respiration  of  animals,  and  by  combustion  of 
all  sorts.  It  constitutes  about  one  fourth  of  one  per  cent 
of  our  atmosphere,  and  when  the  proportion  rises  much 
above  this,  the  air  becomes  unfit  to  breathe,  so  that  the 
work  of  plants  in  eliminating  it  is  a  very  important 
one. 

28.  Respiration.  — The  leaf  is  also  an  organ  of  respira- 
tion ;  that  is,  it  is  always  taking  in  oxygen  and  giving  off 
carbon  dioxide,  just  as  animals  do,  but  in  such  small  quan- 
tities that  the  process  is  entirely  obscured  during  the  day 
by  the  much  more  active  function  of  photosynthesis,  or 
food  making,  which  goes  on  at  the  same  time.     For  this 
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reason  it  was  formerly  believed  that  respiration,  or  the 
absorption  of  oxygen  by  plants,  took  place  only  at  night, 
and  some  people  were  led  to  imagine  from  this  that  it  is 
unwholesome  to  have  potted  plants  in  a  bedroom ;  but  the 
quantity  of  oxygen  absorbed  by  green  plants  is  so  small 
as  to  be  scarcely  appreciable. 

While  the  leaf  is  the  principal  organ  of  respiration,  this 
function  is  carried  on  in  other  parts  of  the  plant  also,  else 
it  could  not  survive  during  the  leafless  months  of  winter. 
It  goes  on  at  all  times,  in  all  living  parts,  and  the  other 
leaf  functions  also  are  carried  on,  to  some  extent,  in  all 
green  tissues. 


29.   Relation  of  Respiration  to  Other  Functions. — The 

functions  of  photosynthesis  and  respiration  are  mutually 
complementary  and  interdependent,  the  one  manufacturing 
food,  and  the  other  using  it  up,  or  rather  marking  the  activity 
of  those  life  processes  by  which  it  is  used  up.  In  this 
respect  it  is  strictly  analogous  to  the  respiration  of  animals. 
The  more  we  exert  ourselves  and  the  more  vital  force 
we  expend,  the  harder  we  breathe,  and  hence  respiration 
is  more  active  in  children  than  in  older  persons,  and 
in  working  people  than  in  those  at  rest.  It  is  just  the 
same  with  plants;  respiration  is  always  most  energetic 
in  germinating  seedlings  and  young  leaves,  in  buds  and 
flowers,  where  active  work  is  going  on ; 
hence  such  organs  consume  propor- 
tionately large  quantities  of  oxygen 
and  liberate  correspondingly  large 
quantities  of  carbon  dioxide. 

Fill  a  glass  jar  of  two  liters'  capacity 
(about  two  quarts)  with  germinating 
seeds,  or  with  flower  buds  or  unfolding 
leaf  buds  arranged  in  layers  alternating 
with  damp  cotton  batting  or  blotting 
paper;  close  it  tightly  and  leave  it  for  10.— Arrangement  of 
twelve  to  twenty-four  hours.     If  the    appua ratu?.  l°  sh.ow  .that 

J  carbon  dioxide   is  given 

jar  is  then  opened  and  a  lighted  taper    off  by  germinating  seeds. 
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plunged  in,  it  will  be  extinguished  as  quickly  as  in  the 
empty  tumbler  in  the  experiment  described  in  Section  23, 
thus  showing  that  the  process  of  respiration  is  more  active 
in  this  case  than  the  opposite  function  of  taking  in  carbon 
dioxide  and  liberating  oxygen.  Insert  a  thermometer  bulb 
and  note  the  difference  in  temperature.  In  some  of  the 
arums,  —  calla  lily,  J  ack-in-t  he-pulpit,  elephant's  ear  {Colo- 
casta),  etc.,  —  where  a  large  number  of  small  flowers  are 
brought  together  within  the  protecting  spathe,  the  rise 
of  temperature  is  sometimes  so  marked  that  it  may  be 
perceived  by  placing  a  flower  against  the  cheek.1 

30.  Metabolism.  —  The  total  of  all  the  life  processes  of 
plants,  including  growth,  waste,  repair,  etc.,  is  summed 
up  by  botanists  under  the  general  term  Metabolism.  It  is 
a  constructive  or  building-up  process  when  it  results-  in 
the  making  of  new  tissues  out  of  the  food  absorbed  from 
the  earth  and  air,  and  consequent  increase  of  the  plant 
in  size  or  numbers.  But,  as  in  the  case  of  animals,  so 
with  plants,  not  all  the  food  provided  is  converted  into 
new  tissue,  a  part  being  decomposed  and  excreted  as 
waste.  In  this  sense,  metabolism  is  said  to  be  destructive, 
and,  like  other  destructive  processes  (combustion,  for  in- 
stance), is  always  accompanied  by  the  liberation  of  energy,  — 
heat,  as  we  have  seen,  being  an  invariable  accompaniment 
The  waste  in  healthy  plants  is  always,  of  course,  less  than 
the  gain,  and  a  large  portion  of  the  food  material  is  in 
all  cases  laid  by  as  a  reserve  store.  For  this  reason, 
photosynthesis,  which  is  a  constructive  process,  is  usually 
more  energetic  than  respiration,  which  is  the  measure  of 
the  destructive  change  of  materials  that  attends  all  life 
processes. 

It  is  evident  also,  from  what  has  been  said,  that  growth 
and  repair  of  tissues  can  take  place  only  so  long  as  the 
plant  has  abundant  oxygen  for  respiration,  since  the  food 
material  manufactured  by  it  must  be  decomposed  into  the 

1  See  Sachs,  "  Physiology  of  Plants." 
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various  substances  required  by  the  different  tissues  before 
it  can  be  appropriated  by  them. 

PRACTICAL  QUB8TI0H8 

i.  Why  do  gardeners  bank  up  celery  to  bleach  it  ?    (25.) 

2.  Why  are  the  buds  that  sprout  on  potatoes  in  the  cellar  white?  (25.) 

3.  Why  does  young  cotton  look  so  pale  and  sickly  in  long-continued 
wet  or  cloudy  weather  ?    (25.) 

4.  Why  do  parasitic  plants  generally  have  either  no  leaves  or  very 
small,  scalelike  ones  ?    (25.) 

5.  The  mistletoe  is  an  exception  to  this ;  can  you  tell  why  ?    (184.) 

6.  Could  an  ordinary  self-supporting  plant  live  without  green 
leaves  ?     (26,  27.) 

7.  Are  abundance  and  color  of  foliage  any  indication  of  the  health 
of  a  plant  ?     (24,  26.) 

8.  Is  the  practice  of  lopping  and  pruning  very  closely,  as  in  the 
process  called  **  pollarding,11  beneficial  to  a  tree  under  ordinary  con- 
ditions ?     (18,  21,  24,  26.) 

9.  Why  is  it  wise  to  trim  a  tree  close  when  we  transplant  it  ? 
(20,  21.) 

10.  Why  should  transplanting  be  done  in  winter  or  very  early  spring, 
when  the  leaves  are  off  ?     (19,  20.) 

11.  Name  some  plants  of  your  neighborhood  that  grow  well  in  the 
shade. 

12.  Compare  in  this  respect  Bermuda  grass  and  Kentucky  blue 
grass ;  cotton  and  maize ;  horse  nettle  (Solatium  Carolinense)  and 
dandelion ;  beech,  oak,  red  maple,  dogwood,  pine,  cedar,  holly,  mag- 
nolia, etc. 

13.  Why  are  evergreens  more  abundant  in  cold  than  in  warm 
climates?     (i9,exp.) 

14.  Is  it  wholesome  to  keep  blooming  plants  in  a  bedroom  ?  Leafy 
ones  ? 

15.  Why,  in  each  case  ?    (23,  28.) 

THE  TYPICAL  LEAF  AND  ITS  PARTS 

Material.  —Leaves  of  as  many  different  kinds  as  can  conveniently 
be  obtained,  showing  their  various  modes  of  attachment,  shapes,  tex- 
ture, etc.  For  stipules,  leaves  on  very  young  twigs  should  be  sought 
for,  as  these  bodies  often  fall  away  soon  after  the  leaves  expand.  The 
rose,  Japan  quince  (Pyrus  Japow'ca),  willow,  strawberry,  pansy,  pea,  and 
young  leaves  of  apple,  peach,  elm,  oak,  beech,  tulip  tree  (IJriodendron), 
India  rubber  tree  (Ficus  elastica),  magnolia,  etc.,  furnish  good  exam- 
ples of  stipules. 
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31.  Parts  of  the  Leaf.  —  Examine  a  young,  healthy  leaf 
of  apple,  quince,  elm,  etc.,  as  it  stands  upon  the  stem,  and 

notice  that  it  consists  of  three  parts : 
a  broad  expansion  called  the  blade ;  a 
leaf  stalk  or  petiole  that  attaches  it  to 
the  stem;  and  two  little  leaflike  or 
bristlelike  bodies  at  the  base,  known 
as  stipules.  Make  a  sketch  of  any  leaf 
provided  with  all  these  parts  and  label 
them  respectively  blade,  petiole,  and 
stipules.      These    three 

7i.-At?picalleafand  PartS  make  UP  a  PerfeCt 

its  parts :*,  Blade;  p%  pcti-  or  typical  leaf,  but  as  a 

ole;  s,  j,  stipule*.  Jr 

matter  of  fact,  one  or 
more  of  them  is  usually  wanting. 

32.  Stipules. — The    office    of    stipules, 
when    present,    is    generally    to    subserve 

in  some  way  the  pur- 
poses of  protection.  In 
many  cases,  as  the  fig,  ^'J^^*** 
elm,  beech,  oak,  magno- 
lia, etc.,  they  appear  only  as  protective 
scales  that  cover  the  bud  during  winter, 
and  fall  away  as  soon  as  the  leaf  ex- 
pands. When  persistent,  that  is,  en- 
during, they  sometimes  take  the  form 
of  spines  and  thorns,  as  in  the  black 
locust  and  spiny  clotbur  (Xanthium 
^-SheathingstiM*  spinosum\  The  sheathing  stipules  of 
of  "prince's  feather"  (Po-  the  smartweeds  and  bindweeds (Polygo- 

fygonum  oriental*)  (Gray).  ^^  gerve  ^  strengthen  the  stem  at  the 

joints  (Fig.  13),  and  the  adnate  stipules  (Fig.  14)  of  the 
rose,  clover,  strawberry,  etc.,  may  serve  either  as  water 
holders  or  as  shields  against  climbing  insects.  In  the  smi- 
lax  and  some  other  vines  they  appear  as  tendrils  for  climb- 
ing, while  in  other  cases,  as  the  garden  pea  and  pansy,  they 
become  large  and  leaflike,  or  may  even  usurp  the  place  of 


13.- 
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the  leaves  altogether,  as  in  the  Lathyrus  aphaca  (Fig.  17), 


14.  —  Adnate  stipules  of 
clover. 


15.  —  Leaves  of  smilax,  show- 
ing stipular  tendrils. 


16.  —  Leafy  stipules  of 
Japan  quince. 


a  near  relative  of  the  sweet  pea,  where  they  function  as 

foliage.     But  under  whatever  form 

they  occur,  their  true  nature  may 

be  recognized  by  their  position  on 

each  side  of  the  base  of  the  petiole, 

and  not  in  the  axil,  or  angle  formed 

by  the  leaf  with  the  stem. 

S3.   Petioles.  —  The  normal  use  of  T    ,    ,  „ 

17.  —  Leaf  of   Lathyrus 
the    petiole    is    tO     Secure     a     better      aphaca,  reduced  to  a  pair 

light  exposure  for  the  leaves,  but  *j£pg°lY™d  a  tcndril 
like  other  parts   of  the  leaf,   it   is 

subject  to  modifications.  In  some  vines,  such  as  the  jas- 
mine nightshade  and  tropaeolum  of  the  gardens,  it  is 
twisted  into  a  tendril  for  climbing.  Occasionally  the  leaf 
blade  disappears  altogether  and  the  leaf  stalk  takes  its 
place,  as  in  some  of  the  Australian  acacias  frequently  seen 
in  greenhouses.  Simulated  leaves  of  this  kind  can  gen- 
erally be  distinguished  by  their  edgewise  position,  the 
blades  of  true  leaves  being  usually  horizontal.  Othei 
instances  occur,  such  as  the  onion,  jonquil,  hyacinth,  etc., 
where  the  distinction,  if  any  exists,  is  difficult  to  make  out. 
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In  the  sycamore,  the  base  of  the  petiole  is  hollowed  out 
into  a  socket  to  protect  the  bud  of  the  season  (Fig.  20). 

34.  Leaf  Attachment  —  When  the  petiole  is  wanting 
altogether,  as  is  often  the  case,  leaves  are  said  to  be  sessile, 
that  is,  seated  on  the  stem,  and  their  bases  are  described 
by  various  terms  suggestive  of  the  mode  of  attachment 
You  can  frame  your  own  definition  of  these  terms  by  an 
inspection  of  the  accompanying  figures,  or  better  still,  of 
some  of  the  sample  plants  named  in  connection  with 
each. 

Clasping  (Fig.  21):  Wild  lettuce  (Lactuca),  chicory,  sow 
thistle  \Sonchus\  poppy,  stem  leaves  of  turnip,  mustard,  etc. 

Decurrent  (Fig.  22):  Thistle,  sneezeweed  (Helenium 
autumnale),  comfrey  {Symphytum). 

Connate  (Fig.  23):  The  upper  leaves  of  boneset  (Eupa- 
torium  perfoliatum)  and  trumpet  honeysuckle  {Lonicera 
sempervirens). 

Perfoliate  (Fig.  24):  Bellwort  (Uvularia  perforata). 

Peltate,  or  shield-shaped  (Fig.  25):  Castor  oil  plant, 
tropaeolum,  May  apple  {Podophyllum),  water  pennywort 
(Hydrocotyle). 

Equitant  (Fig.  26):  Iris,  sweet  flag  (Acorus  Calamus), 
blackberry  lily  {Belamcanda  Chinensis). 

35.  The  Use  of  Botanical  Language. — These  terms  and 
those  which  follow  are  not  to  be  learned  by  heart,  but  are 
given  here  merely  for  convenience  of  reference.  Botanists 
have  invented  a  number  of  useful  terms  for  describing 
things  briefly  and  accurately,  and  while  they  are  not  to  be 
regarded  as  of  any  importance  in  themselves,  it  is  impos- 
sible to  get  along  without  some  knowledge  of  them ;  for 
besides  furnishing  a  sort  of  universal  vocabulary,  intelli- 
gible to  botanists  everywhere,  they  enable  us  to  say  in  two 
or  three  words  what  it  would  otherwise  require  as  many 
lines  or  perhaps  paragraphs  to  express.  In  other  words, 
they  are  a  sort  of  labor-saving  device  which  every  botanist 
must  learn  how  to  use,  as  no  good  workman  can  afford  to 
be  ignorant  of  the  tools  of  his  profession. 
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18-26.  —  Petioles,  and  leaf  attachment:  18,  petioles  of  jasmine  nightshade 
(Solanum  jasminoides)  acting  as  tendrils ;  19,  acacia,  showing  petiole  transformed 
to  leaf  blade ;  20,  petiole  of  sycamore  hollowed  out  to  protect  the  bud  of  the  season ; 
21,  clasping  leaf  of  lactuca ;  22,  decurrent  leaf  of  thistle ;  23,  connate  leaves  of 
honeysuckle;  24,  perfoliate  leaves  of  uvularia;  25,  peltate  leaf  of  tropaeolura; 
26,  equitant  leaves  of  iris.    (18,  20,  23,  24,  25,  and  26,  after  Gray.) 
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36.  Shape  and  Texture  of  Leaves.  —  Examine  a  number 
of  leaves  of  different  kinds  and  see  how  they  differ  from 
each  other  in  regard  to  — 

General  Outline:  whether  round,  oval,  heart-shaped, 
lanceolate,  etc.  (Figs.  27-33). 


3*  3a  33 

37-33.  —  Shapes  of  leaves:   27,  lanceolate;  28,  spatulate;   29,  oval;   30,  obovate; 
31,  reniform,  or  kidney-shaped;  32,  deltoid;  33,  lyrate.    (27-31,  after  Gray.) 

Base:    tapering,   obtuse,   truncate,   cordate,  etc.  (Figs. 
34-38). 


35 


34-38. — Bases  of  leaves:   34,  cordate;    35,  sagittate;    36,  oblique;   37,  auricled; 

38,  hastate. 


39       40 


39-47.  —  Apexes  of  leaves:   39,  acuminate;  40,  acute;  41,  obtuse;   42,  truncate; 
43,44,  emarginate;  45,  obcordate;  46,  cuspidate;  47,  mucronate  (GRAY). 

Apex :  acute,  acuminate,  emarginate,  etc.  (Figs.  39~47> 
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Margins:  some  being  unbroken  or 
entire,  others  variously  toothed  and  cut 
(Figs.  48-53)- 


48-53.  —  Margins  of  leaves:  48,  serrate;  49,  dentate;  50,  crenate;  51,  undulate; 
52,  sinuate ;  53,  runcinate  leaf  of  dandelion.       (48-52,  after  Gray.) 

Symmetry :  that  is,  whether  the  two  halves  are  alike,  so 
that  if  folded  over  on  each  other  they  would  coincide. 

Texture:  whether  thick  or  thin,  fleshy  and  soft,  hard 
and  brittle,  or  tough  and  leathery  {coriaceous). 

Surface :  smooth  and  shining  (glabrous) ;  wrinkled  {ru- 
gose) ;  hairy  {pubescent) ;  covered  with  a  bloom  (glaucous) ; 
moist  and  sticky  (viscid,  or  glandular). 


practical  questions 

1.  Tell  the  nature  and  use  of  the  stipules  in  such  of  the  following 
plants  as  you  can  find :  tulip  tree ;  fig ;  beech ;  apple ;  willow ;  pansy ; 
garden  pea ;  Japan  quince  (Pyrus  Japotiica)  ;  sycamore ;  rose ;  paper 
mulberry  {Broussonetia). 

2»  State  what  differences  and  resemblances  you  observe  between  the 
leaves  of  the  elm,  beech,  birch,  alder,  hackberry,  hornbeam. 

Between  the  hickory,  ash,  common  elder,  walnut,  ash-leaved  maple 
(Negundo),  ailanthus,  sumac. 

Between  the  persimmon,  black  gum,  buckthorn,  papaw  {Asimina)y 
sourwood  (Oxydendron  arbor turn). 

Between  chinquapin,  chestnut,  and  chestnut  oak. 

Any  other  sets  of  leaves  may  be  substituted  for  those  named,  the 
object  being  merely  to  form  the  habit  of  distinguishing  readily  the  dif- 
ferences and  resemblances  between  leaves  that  bear  some  general  like- 
ness to  one  another. 

Notice  that  the  general  resemblances  are  not  confined  to  plants  of 
closely  related  species :  what  other  causes  may  influence  them  ? 


Digitized  by  LiOOQ IC 


34 


THE   LEAF 


VETOING 

Material.  —  A  specimen  of  each  of  the  different  kinds  of  veining. 
For  parallel  veining  any  kind  of  arum,  lily,  or  grass  will  do  ;  for  net 
veining,  ivy,  maple,  elm,  or  peach,  etc.  Classes  in  cities  can  use  leaves 
from  potted  plants  of  wandering  Jew  (Zebrina  pendula),  calla  lily,  and 
other  easily  cultivated  specimens,  or  blades  of  grass,  plantain,  and  vari- 
ous parallel  and  net  veined  weeds  can  be  picked  up  here  and  there, 
even  in  the  largest  cities.  Have  a  number  of  leaves  placed  with  their 
cut  ends  in  red  ink  from  three  to  six  hours  before  the  lesson  begins. 

37.  Parallel  and  Net  Veining.  —  Com- 
pare a  leaf  of  the  wandering  Jew,  garden 
lily,  or  any  kind  of  grass,  with  one  of  cot- 
ton, maple,  ivy,  etc.  Hold  each  up  to 
the  light,  and  note  carefully  the  veins  or 
little  threads  of  woody  substance  that 
run  through  it.  Make  a  drawing  of 
each  so  as  to  show  plainly  the  direction 
and  manner  of  veining.  Write  under 
the  first,  Parallel  veined,  and  under  the 
second,  Net  veined.  This  distinction  of 
leaves  into  parallel  and  net  veined  cor- 
responds with  another  important  differ- 
ence in  plants,  existing  in  the  seed,  and  is  used  by  botanists 
in  distinguishing  the  two  great 
classes  into  which  seed-bearing 
plants  are  divided. 


54.  —  Parallel-veined 
leaf  of  lily  of  the  valley 
{after  GRAY). 


55. —  Palmately  net- veined  leaf  of 
Asarum  Europctum. 


38.  Pinnate  and  Palmate  Vein- 
ing.—  Next,  compare  a  leaf  of 
the  canna,  or  of  any  of  our 
common  garden  arums,  with  one 
of  the  elm,  peach,  cherry,  etc., 
or  with  a  leaflet  of  the  rose  or 
clover.  Hold  both  up  to  the  light  and  observe  carefully 
the  veins  and  reticulations.  What  resemblance  do  you 
notice  between  the  two  ?  What  difference  ?  Which  is 
parallel  veined  and  which  is  net  veined  ?  Make  a  drawing 
of   each,  and  compare  with  the  first  two.      Notice  that 
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in  the  last,  the  petiole  seems  to  be  continued  in  a  large 
central  vein,  called  the  Midrib,  from 
which  the  secondary  veins  branch  off 

on    either    side    just 

as   the  pinnae    of    a 

feather  do  from  the 

quill ;    whence    such 

leaves  are  said  to  be 

pinnately,   or  feather 

veined.     In  the  cot- 
ton, maple,  ivy,  etc., 

On     the     Other     hand,     lel-veined  leaf  of  calla  lily 

s7.-Pinnateiy  net-    the  petiole  breaks  up    ^after  GRAY)- 

veined  leaf  of  a  willow.     at   the   base   of   the   leaf  (Fjg     55)  into   a 

number  of  primary  veins  or  ribs,  which  radiate  in  all  direc- 
tions like  the  fingers  from  the  palm  of  the  hand ;  hence, 
such  a  leaf  is  said  to  be  paltnately  veined. 


56.  —  Pinnately  paral- 


39.  Ribbed  Leaves.  —  Net-veined  leaves  are  sometimes 
ribbed  in  a  way  that  might  lead  an  inexperienced  observer 
to  confound  them  with  parallel-veined 
ones.  Compare,  for  instance,  a  leaf  of 
the  wild  smilax  (often  improperly  called 
bamboo),  or  of  the  common  plantain,  with 
one  of  the  kind  represented  in  Figure  54. 
A  little  inspection  will  show  that  in  both 
the  ribs  all  proceed  from  the  same  point 
at  the  top  of  the  petiole,  as  in  other 
leaves  of  the  palmate  kind,  of  which  they 
are  varieties,  but  the  reticulations  between 
the  ribs  in  the  smilax  and  plantain  show 
that  they  belong  to  the  net-veined  division. 


58.—  Ribbed  leaf  of 
plantain. 


40.  Parallel-veined  and  Straight-veined  Leaves.  —  In 
some  pinnate  leaves,  like  the  elm,  beech,  birch,  dogwood, 
etc.,  the  secondary  veins  are  so  straight  and  regular  that 
beginners  are  apt  to  confound  them  with  the  parallel  kind 
represented  in  Figure  56,  but  this  mistake  need  never  occur 
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if  the  reticulations  of   the   smaller  veinlets   are  noted. 

Then,  too,  it  must  be  observed  that  in  a  pinnately  parallel- 
veined  leaf  the  secondary  veins  do 
not  separate  from  the  midrib  in  such 
sharp,  clear-cut  angles  as  we  see  in  the 
beech  and  elm,  but  seem  to  flow  into 

59— stiaight-veined  leaf  it  ^^  mingle  gradually  with  it,  so  that 

Of  dogWOOd.  .,.,11  e 

the  midnb  has  the  appearance  of 
being  made  up  of  the  overlapping  fibers  of  the  smaller 
veins,  as  in  Figure  56. 

41.  Use  of  the  Veins.  —  Hold  up  a  stiff,  firm  leaf  of  any 
kind,  like  the  magnolia,  holly,  or  India  rubber,  to  the  light, 
having  first  scraped  away  a  little  of  the  under  surface,  and 
examine  it  with  a  lens.  Compare  it  with  one  of  softer  tex- 
ture, like  the  peach,  maple,  grape,  cotton,  clover,  etc.  In 
which  are  the  veins  closest  and  strongest  ?  Which  is  most 
easily  torn  and  wilted  ?  Tear  a  blade  of  grass  longitudi- 
nally and  then  crosswise ;  in  which  direction  does  it  give 
way  most  readily?  Tear  apart  gently  a  leaf  of  cotton, 
maple,  or  ivy,  and  one  of  elm  or  other  pinnately  veined 
plant ;  in  which  direction  does  each  give  way  with  least 
resistance  ?  What  would  you  judge  from  these  facts  as  to 
the  office  of  the  veins  ? 

42.  Effect  upon  Shape.  —  By  comparing  a  number  of 
leaves  of  each  kind,  it  will  be  seen  that  the  feather-veined 
ones  tend  to  assume  elongated  outlines  (Figs.  16,  33,  53), 
while  the  palmate  veining  produces  more  broad  and  rounded 
forms  (Figs.  25,  55,  61).  Notice  also  that  the  straight, 
unbroken  venation  of  parallel-veined  leaves  is  generally 
accompanied  by  smooth,  unbroken  margins,  while  the 
irregular,  open  meshes  of  net-veined  leaves  are  favorable 
to  breaks  and  indentations  of  all  kinds. 

43.  Veins  as  Water  Pipes. — Examine  a  leaf  that  has 
stood  in  red  ink  for  two  or  three  hours.  Do  you  see  evi- 
dence that  it  has  absorbed  any  of  the  liquid  ?  Cut  across 
the  blade  and  examine  with  a  lens.    What  course  has  the 
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absorbed  liquid  followed  ?  '  What  use  does  this  indicate  for 
the  veins,  besides  the  one  already  noted  ? 

We  thus  see  that  the  veining  serves  two  important  pur- 
poses in  the  economy  of  the  leaf ;  first,  as  a  skeleton,  or 
framework,  to  support  the  expanded  blade ;  and  second,  as 
a  system  of  supply  pipes,  or  waterworks  for  conveying 
the  sap  out  of  which  its  food  is  manufactured. 

The  microscope  shows  us  that  the  veins  are  made  up  of 
clusters  or  bundles  of  woody  fibers,  mixed  with  long,  tubu- 
lar cells  that  serve  as  vessels  for  conducting  the  sap;  hence 
they  are  called  fibrovascular  bundles ;  which  means  bun- 
dles composed  of  fibers  and  conducting  vessels.  In  this 
way  the  veins  get  both  their  hardness  and  their  water- 
conducting  power.  The  tough,  stringy  threads  that  pro- 
trude from  the  petiole  of  a  plaintain  leaf  when  broken  are 
made  of  fibrovascular  bundles  that  supply  the  leaf  blade. 

PRACTICAL  QUBSTI0W8 

1.  In  selecting  leaves  for  decorations  that  are  to  remain  several 
hours  without  water,  which  should  you  prefer,  and  why:  Smilax  or 
Madeira  vine  {Boussingaultia)1  Ivy  or  Virginia  creeper?  Magnolia 
or  maple?    Maidenhair  or  shield  fern  {Aspidiutn)1    (41,  43.) 

2.  Should  you  select  very  young  leaves,  or  more  mat  are  ones,  and 
why? 

3.  Can  you  name  any  parallel-veined  leaves  that  have  their  margins 
lohed,  or  indented  in  any  way? 

4.  Which  are  most  common,  parallel-veined  or  net-veined  leaves? 

5.  Why  do  the  leaves  of  corn  and  other  grains  not  shrivel  length- 
wise in  withering,  but  roll  inward  from  side  to  side?    (41.) 

6.  Can  you  name  any  palmately-veined  leaves  in  which  the  secondary 
veins  are  pinnate  ?  Any  pinnately-veined  ones  in  which  the  secondary 
veins  are  palmate? 

7.  Account  for  the  difference. 

BRANCHED  LEAVES 

Material.  —  Lobed  and  compound  leaves  of  various  kinds.  Many 
good  examples  can  be  found  among  the  weeds  growing  on  vacant  lots 
in  cities. 

44.  Lobing.  —  Compare  the  outline  of  a  leaf  of  maple 
or  sweet  gum  with  one  of  oak  or  chrysanthemum.     Do 
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you  perceive  any  correspondence  between  the  manner  of 
lobing  or  indentation  of  their  margins,  and  the  direction 
of  the  veins  ?     To  what  class  would  you  refer  each  one  ? 
The  lobes  themselves  may  be  variously  cut,  as  in  the 


6a — Pinnately  lobed  leaf  of  an  oak. 


61.  —  Palmately  lobed  leaf  of  grape. 


fennel  and  rose  geranium,  thus  giving  rise  to  twice-cleft, 
thrice-cleft,  four-cleft,  or  even  still  more  intricately  divided 
leaves.  Where  the  divisions  are  very  deep  it  may  some- 
times be  a  little  puzzling  to  decide  whether  they  are  not 


6a. —  Pinnately  dfcfckd  feaf 
of  a  buttercup* 


63.  —  Palmately  parted  leaf  of  tall  butter- 
cups. 


separate  leaflets,  but  if  there  is  the  merest  thread  of  green 
connecting  the  segments,  as  in  Figures  62  and  63,  it  is  con- 
sidered a  simple  lobed  leaf. 

45.    Compound  Leaves. — Compare  with   the  specimens 
just  examined  a  leaf  of  horse-chestnut,  clover,  or  Virginia 
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creeper,  etc.,  and  one  of  rose,  black  locust,  vetch,  or  other 
pinnate  leaf.  Notice  that  each  of 
these  last  is  made  up  of  entirely 
separate    divisions    or    leaflets,   thus 


64.  —  Pinnately  compound 
leaf  of  black  locust 


65.  —  Palmately  compound  leaf  of  horse- 
chestnut. 


forming  a  compound  leaf.  Notice  also  that  the  two  kinds 
of  compound  leaves  correspond  to  the  two  kinds  of  vein- 
ing  and  lobing,  so  that  we  have  palmately  and  pinnately 
compound  ones.  In  pinnate  leaves  the  continuation  of 
the  common  petiole  along  which  the  leaflets  are  ranged 
is  called  the  Rhachis. 

46.  Trifoliolate  Leaves.  —  In  a  trifoliolate  leaf,  or  one 
of  three  parts,  it  is  often  difficult  for  a  beginner  to  decide 
whether  the  divisions  are  palmate  or  pinnate.  To  settle 
this  question,  compare  a  leaf  of  lucerne,  beggar's  ticks,  or 


66. —  Pinnately  trifoliolate  leaf  of  a 
desmodium. 


67. —  Palmately  trifoliolate  leaf  of 
wood  sorrel. 


bush  clover  (Lespedeza),  with  one  of  wood  sorrel  (Oxalis\ 
or  any  common  clover,  and  observe  the  mode  of  attach- 
ment of  the  terminal  leaflet.  When  the  common  petiole 
is  prolonged  ever  so  little  beyond  the  insertion  of  the 
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two  lateral  leaflets,  so  as  to  form  a  rhachis,  as  in  Figure  66, 
the  leaf  is  pinnately  trif oliolate ;  but 
if  all  three  appear  to  spring  directly 
from  the  top  of  the  petiole,  as  in 
Figure  67,  it  is  palmate.  A  good  exam- 
ple of  a  pinnately  trifoliolate  leaf,  and 
one  which  it  is  important  to  learn  and 
remember,  is  the  poison  ivy. 

47.   Unity  of    Plan    in    Nature.— 

Notice  how  the  same  plan  of  structure 

runs    unchanged    through    all    these 

68.— Poison  ivy.        variations.     If  an  oak  or  a  tansy  leaf 

were  cut  through  to  the  midrib,  we  should  have  a  pinnately 

compound  leaf,  while  a  sweet  gum  or  a  maple  cut  in  the 

same  way  would  give  rise  to  a  palmately  compound  one. 

48.  The  Branching  of  Leaves.  —  Lobed  and  compound 
leaves  represent  mere  degrees  of  branching.  Notice,  how- 
ever, that  their  mode  of  branching  differs  from  that  of 
stems  in  having  the  branches  all  in  the  same  plane,  like 
figures  cut  out  of  a  single  sheet  of  paper.  This  is  what 
we  should  expect  in  the  case  of  expanded  bodies  whose 
primary  object  is  exposure  to  the  light. 

49.  What  makes  a  Compound  Leaf.  —  Some  botanists  do 
not  regard  a  branched  leaf  as  compound  unless  the  leaflets 
are  jointed  to  the  common  petiole  so  that  they  break  and 
fall  away  separately  in  autumn,  like  those  of  the  ash, 
horse-chestnut,  china  tree,  etc.      According  to  this  defi- 


69,  —  Leaf  of  common  orange.  7a  —  Leaf  of  trifoliolate  orange. 
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nition,  the  single  leaf  of  the  orange  and  le^on  is  compound, 
for  it  is  jointed  to  the  petiole  like  those  of  the  ash  and 
hickory.  This  view  is  supported  by  the  fact  that  some 
species  of  orange  have  trif  oliolate  leaves. 

PRACTICAL  QUESTIONS 

i.  State  whether  such  of  the  following  leaves  as  you  can  find  are 
lobed  or  compound :  cinquefoil,  wood  anemone,  tree  fern  (Pofypodium 
incanutn)y  buttercups,  Dutchman's  breeches  (Dicentra),  mayweed, 
chamomile,  yarrow,  tickseed  (Coreopsis),  shield  fern,  agrimony,  tomato, 
tansy,  cosmos,  cypress  vine,  wild  carrot,  larkspur,  strawberry,  monks- 
hood, celandine. 

2.  Which  of  the  following  are  pinnately  and  which  palmately 
trifoliolate?  Lucerne,  red  clover,  Japan  clover  (Lespedeza  striata)y 
beggar's  ticks  (Desmodium),  sweet  clover  (Melilotus),  kidney  bean, 
strawberry. 

3.  Name  some  of  the  favorite  shade  trees  of  your  neighborhood ; 
do  they,  as  a  general  thing,  have  their  leaves  entire,  or  branched  and 
compound? 

4.  Which  of  the  following  are  the  better  shade  trees,  and  why :  pine, 
white  oak,  mimosa  (Albiszia),  sycamore,  locust,  horse-chestnut,  fir, 
maple,  linden,  China  tree,  cedar,  ash  ? 

5.  Which  would  shade  your  porch  better,  arid  why:  cypress  vine, 
grape,  gourd,  morning-glory,  wistaria,  clematis,  smilax,  kidney  bean, 
Madeira  vine,  rose,  yellow  jasmine,  passion  flower? 


PHYLLOTAXY,  OR  LEAF  ARRANGEMENT 

Material.  —  Twigs  of  any  kinds  of  plants  with  opposite  and  alter- 
nate leaves.  For  the  different  orders  of  alternate  arrangement,  elm, 
ivy,  basswood,  wandering  Jew,  or  any  kind  of  grass  will  show  the  first: 
alder,  birch,  or  any  kind  of  sedge,  the  second ;  peach,  oak,  cherry,  or 
almost  any  of  our  common  trees  and  shrubs,  the  third  (in  cities,  a 
potato  plant  grown  in  a  pot  may  be  used).  In  selecting  specimens, 
choose  straight,  young  twigs  in  order  to  avoid  confusion  from  twisting 
of  the  stem  that  often  occurs  in  older  specimens  on  account  of  light 
exposure,  or  from  other  causes. 

50.  Alternate  and  Opposite  Leaves. — Compare  the  ar- 
rangement of  leaves  on  a  twig  of  elm  or  basswood,  or  on 
a  culm  of  grass,  etc.,  with  that  of  the  foliage  of  the  maple, 
lilac,  or  honeysuckle.    Make  a  vertical  diagram  of  each,  as 
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shown  in  Figures  73  and  74,  illustrating  the  two  modes  of 
arrangement.     Label   the  point  at  which  the  leaf  is  in- 


r 


rt  7*  73  74 

71-74. — Arrangement  of  leaves:  71,  opposite-leaved  twig  of  spindle  tree; 
72,  alternate-leaved  twig  of  apple;  73,  vertical  diagram  of  opposite-leaved  twig; 
74,  vertical  diagram  of  two-ranked  twig  of  elm.     (71,  72,  after  GRAY.) 

serted,  the  node ;  the  space  between  any  leaf  and  the  one 

next  above  or  below  it,  the  internode;  and  angle  between 
the  leaf  and  the  stem,  where  you 
see  the  bud,  the  axil.  How  many 
leaves  are  there  at  a  node  in  the 
elm  and  basswood  ?  How  many  in 
the  maple  and  honeysuckle?  Are 
the  two  consecutive  pairs  of  leaves 
in  the  latter  placed  directly  over 
each  other,  or  at  right  angles  ?  How 
far  round  from  the  first  leaf  does 
the  second  stand  in  the  elm,  grass, 

etc.  ?      How   does   its    position    differ 

from    that    of    the   same   leaf   in   the 

opposite    mode    of    insertion?      How 

many  leaves  must  be  passed  in  order 

to  complete  a  turn  round  the  stem,  and 

what  leaf   in   numerical   order   stands 

directly  above  the  first  ?  Draw  a  hori- 
zontal diagram  of   both   twigs  repre- 


75.  —  Horizontal  diagram  of 
opposite  leaves. 


76.  —  Horizontal  diagram 
of  two-ranked  leaves. 
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Renting  the  two  kinds  of  arrangement  as  viewed  from 
above.  Notice  that  if  we  join  the  leaves  in  the  opposite 
arrangement  by  dotted  lines  we  shall  get  a  series  of  circles 
(Fig.  75),  while  the  alternate  arrangement  will  give  a  spiral 
(Fig.  76> 

These  two  kinds  of  insertion,  the  alternate  and  opposite, 
represent  the  fundamental  forms  of  leaf  disposition.  There 
may  be  varieties  of  each,  but  no  matter  what  minor  differ- 
ences exist,  all  may  be  referred  to  one  of  these 
two  modes. 

51.  Whorled  and  Fascicled 
Leaves.  —  Where  more  than 
two  leaves  occur  at  a  node 
they  constitute  a  whorl,  or  ver- 
tices as  in  the  trillium  and 
common  cleavers  {Galium). 
There  is  no  limit  to  the  num- 
ber of  leaves  that  may  be  in  a 
whorl  except  the  space  around 
the  stem  to  accommodate  them. 
A  fascicle,  or  cluster,  of 
which  the  pine  and 
larch  furnish  exam- 
ples, is  composed  of  alternate  leaves  with  very 
short  internodes,  which  bring  the  leaves  so  close 
together  as  to  give  them  the 
appearance  of  a  whorl 


52.  Varieties  of  Alternate 
Arrangement. — The  kind  of 
alternate  arrangement  just 
described  is  called  the  two- 
ranked,  because  it  distributes 
the  leaves  in  two  rows  on 
opposite  sides  of  the  stem ; 
in  other  words,  each  is  just  halfway  round  from  the  one 
next  above  or  below  it.    Other  common  forms  of  the  alter- 


77  78 

77-78. — Whorls  and  fascicles :  77, 
whorled  leaves  of  Indian  cucumber; 
78,  fascicled  leaves  of  pine. 


79-80.  —  Three-ranked  arrange- 
ment: 79,  vertical  diagram;  80,  hori- 
zontal diagram. 
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81-82. —  Five-ranked  arrangement : 
81,  vertical  diagram;  82,  horizontal 
diagram. 


nate  or  spiral  arrangement  are  the  three-ranked  (Figs.  79 
and  80),  in  which  three  leaves  are  passed  in  completing  a 
turn  round  the  stem,  the  fourth  in  vertical  order 
standing  over  the  first;  and  the  five-ranked 
(Figs.  81  and  82),  in  which  five  leaves  are  passed 
in  making  two  turns,  and  the  sixth  in  numerical 
order  stands  above  the  first.  This  is  the  com- 
monest of  all  the  modes  of  insertion,  and  the 
one  that  prevails  among  our 
forest  trees  and  shrubs.  The 
two-ranked  is  characteristic 
of  the  grass  family,  and  the 
three-ranked  of  the  sedges, 
though  both  occur  among 
other  plants  as  well.  Speci- 
mens of  all  the  kinds  men- 
tioned should  be  examined 
and  compared  with  the  dia- 
grams. There  are  other  and  more  complicated  arrange- 
ments, but  they  are  not  common  enough  to  demand 
attention  here. 

53.  Relation  between   Phyllo- 
taxy  and  the  Shape  of  Leaves. 

—  Compare  the  vertical  distance 
between  leaves  on  the  same  and 
on  different  twigs;  are  the  inter- 
nodes  all  of  the  same  length? 
Where  the  internodes  are  short, 
the  leaves  will  be  crowded  to- 
gether in  closer  vertical  rows. 
A  compact  arrangement  of  this 
sort  tends  to  shut  off  light  from 
the  lower  leaves;  hence,  in  plants  where  it  prevails,  the 
leaves  are  apt  to  be  long  and  narrow  in  proportion  to 
the  frequency  of  the  vertical  rows.  The  yucca,  oleander, 
Canada  fleabane,  and  bitterweed  (Helenium  tenuifolium\ 
all  illustrate  this  law. 


83.  —  Narrow  leaves  in  crowded 
vertical  rows. 
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On  the  other  hand,  where  the  internodes  are  long  or  the 
vertical  rows  few,  the  leaves  tend  to  assume  more  broad 
and  rounded  shapes,  as  in  the  cotton,  hollyhock,  sunflower, 
etc.     If  the  blades  are  much  cut  and  lobed,  so  that  the 


84.— Long  internodes  and  largo  85.  —  Dissected  leaves  overlapping 

leaves.  one  another  without  injurious  shad- 

ing. 

sun  easily  strikes  through,  they  can  bunch  themselves  in 
almost  any  way  without  injurious  shading.  The  length  of 
the  internodes  depends,  to  a  large  extent,  upon  the  rapid- 
ity of  growth,  being  usually  much  greater  in  vigorous 
young  shoots  and  the  terminal  portion  of  the  main  stem 
than  in  the  lateral  branches. 

PRACTICAL  QUB8TI0H8 

1.  Strip  the  leaves  from  a  twig  of  one  order  of  arrangement  and 
replace  them  with  foliage  from  a  twig  of  a  different  order ;  for  instance, 
place  basswood  upon  white  oak,  birch  upon  lilac,  elm  upon  pear,  honey- 
suckle on  barberry,  etc.  Is  the  same  amount  of  surface  exposed  as  in 
the  natural  order? 

2.  What  disadvantage  would  it  be  to  a  plant  if  the  leaves  were 
arranged  so  that  they  stood  directly  over  one  another?     (24,  25,  27.) 

3.  Why  are  the  internodes  of  vigorous  young  shoots,  or  scions,  gen- 
erally so  long?     (53.) 

4.  If  the  upward  growth  of  a  stem  or  branch  is  stopped  by  pruning, 
what  effect  is  produced  upon  the  parts  below,  and  why? 

5.  Why  does  corn  grow  so  small  and  stunted  when  sown  broadcast 
for  forage  ? 

6.  What  is  the  use  of  "chopping "  (t.e.  thinning  out)  cot+on? 
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Material.  —  Upright  and  horizontal  twigs  from  the  same  plant,  any 
kind  obtainable.  A  potted  plant  of  oxalis,  spotted  medick,  white  clover 
or  Japan  clover  (Lespedeza  striata),  or  any  other  irritable  kind. 

54.  Leaves  adjust  themselves  to  Light.  —  Take  two 
sprigs,  one  upright,  the  other  horizontal,  from  any  con- 
venient shrub  or  tree  —  those  with  opposite,  or  two-ranked 
leaves,  like  the  elm  and  linden  will  generally  show  this 
peculiarity  best  —  and  notice  the  difference  in  the  position 
of  the  leaves.  Examine  their  points  of  attachment  and  see 
how  this  is  brought  about,  whether  by  a  twist  of  the  petiole 
or  of  the  base  of  the  leaf  blades,  or  by  a  half  twist  of  the 
stem  between  two  consecutive  leaves,  or  by  some  other 


86  87 

86,  87. — Adjustment  of  leaves  to  different  positions:   86,  upright; 
87,  procumbent. 

means.  Observe  both  branches  in  their  natural  position ; 
what  part  of  the  leaf  is  turned  upward,  the  edge  or  the 
surface  of  the  blade?  Change  the  position  of  the  two 
sprigs,  placing  the  vertically  growing  one  horizontal,  and 
the  horizontal  one  vertical.  What  part  of  the  leaves  is 
turned  upward  in  each?  One  need  only  glance  at  the 
sky  on  any  bright  day  and  see  how  the  light  falls  to 
understand  the  meaning  of  this  adjustment.  Would  the 
same  amount  of  light  and  air  be  secured  by  any  other  ? 

Rose  bushes  and  a  few  other  plants  sometimes  take  on 
a  second  growth  in  late  summer  and  autumn.  If  you  can 
find  such  a  plant,  bend  a  young  vertical  branch  into  a  hori- 
zontal position,  and  a  horizontal  one  into  an  upright  position 
and  fasten  them  there.  Examine  at  intervals  and  note  the 
adjustment  of  the  new  leaves  as  they  develop. 
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55.   Mosaics  and   Rosettes.  —  A  very  little   observation 

will  show  that  trees  with  horizontal 

or  drooping  branches,  like  the  elm 

and  beech,  and  vines  growing  along 

walls    or   trailing   on   the    ground, 

generally   display  their  foliage   in 

flat,    spreading    layers,    each    leaf 

fitting  in  between   the   interstices 

of  the  others  like  the  stones  in  a 

mosaic,  whence  this  has  been  called 

the  mosaic  arrangement.     In  plants 

of  more  upright  or  bunchy  habit,  on 

the  other  hand,  the  leaves  grow  at 

all  angles,  with  a  general  tendency  to  cluster  in  rosettes  at 

the  end  of  the  branches, 
as  in  the  magnolia,  horse- 
chestnut,  sweet  gum,  etc., 
thus  giving  rise  to  what 
is  known  as  the  rosette 
arrangement. 


88.  —  Leaf  mosaic  of  elm. 


Sy  90    I 

89,90.  —  Horse-chestnut  leaves:  89,  leaf  rosette  seen  from  above;  90,  the  same 
seen  sidewise,  showing  the  formation  of  rosettes  by  the  lengthening  of  the  lower 
petioles. 

56.  Leaf  Cones  and  Pyramids.  —  These  forms  usually 
result  from  a  lengthening  of  the  lower  petioles  to  secure  a 
better  light  exposure  for  the  under  leaves,  or  from  an 
increase  in  the  size  of  the  leaves  themselves,  as  we  see  in 
the  rosettes  that  form  about  the  roots  of  our  common 
biennial  and  perennial  herbs  in  winter.      To  the   same 
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cause  is  due  the  pyramidal  shape  assumed  by  plants  like 
the  mullein  and  burdock,  with  large,  undi- 
vided leaves  which  the  light  cannot  strike 
through.  The  foliage  on  the  upright  stalk 
that  rises  from  these  rosettes  in  spring  con- 
stantly diminishes  from  the  ground  upward, 
giving  the  plant  the  general  outline  of  a 
sort  of  vegetable  Eiffel 
tower.  The  upper 
leaves,  too,  will  gener- 
ally be  found  to  assume 
a  more  or  less  vertical 
position  so  as  not  to  cut 

91. -Leaf pyramid    off  to°  much   ^Sht  from 
of  mullein.  those   below. 

57.  Heliotropism.-If  there  is  any   J^"^,^ 

doubt    about    the     Object     Of     all    these     open  window,   showing 

careful  adjustments  it  can  be  settled  £wJd^  light.  *"""* 
by  placing  any  healthy  young  potted 
plant  near  a  sunny  window  and  at  the  end  of  a  day  or  two, 
observing  the  position  of  the  leaves.  Then  turn  the  pot 
round  so  that  the  leaves  will  face  away  from  the  light, 
and  again,  after  a  few  days,  observe  any  change  that  has 
taken  place  in  their  position.  Try  the  experiment  as  often 
as  you  like  and  with  any  number  of  different  plants,  the 
result  will  be  the  same.      This  movement  of  plants  in 


—  Rhubarb  plant  with  leaves  adjusted 
lor  centripetal  drainage. 


94. — A  caladium  showing  centrif- 
ugal drainage. 
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response  to  the  influence  of  light  is  called  heliotropism, 
a  word  that  means  "  turning  to  or  with  the  sun." 

58.  Leaf  Drainage.  —  Another  important  adjustment 
that  leaves  undergo  is  in  regard  to  water.  Notice  the 
leaves  of  tulips,  hyacinths,  beets, 
turnips,  and  of  bulbs  and  plants 
generally  whose  roots  do  not  spread 
in  a  horizontal  direction,  and  it 
will  be  found  that  their  leaves  usu- 
ally assume  a  position  more  or  less 
like  that  shown  in  Figure  93. 
Their  edges  are  apt  to  curve  in- 
wards and  they  slope  from  base 
to  apex  at  such  an  angle  as  to 
carry  most  of  the  water  that  falls 
upon  them  straight  to  the  axis  of     "9S._Leaf  with   tapering 

growth,    and    SO    On    down    tO    the     P°int  that  acts  as  a  gutter  in 
_  lit  conducting  off  water. 

root      In  most  trees  and  shrubs, 

on  the  other  hand,  and  in  plants  generally  with  spreading 
roots,  the  leaves  slope  from  base  to  tip  so  that  the  water 
is  carried  away  from  the  axis  to  the  circumference,  where 
the  delicate  young  root  fibers  grow  that  are  most  active 
in  the  work  of  absorption.  In  the  first  case  the  drain- 
age is  said  to  be  centripetal,  or  towards  the  center  of 
growth ;  in  the  second,  it  is  centrifugal,  or  away  from  the 
center. 

59.  Leaf  Cups. —  The  water  could  not  well  run  down  a 
long,  slender  leaf  stalk  from  the  blade  to  the  stem,  hence, 
in  plants  fitted  for  centripetal  drainage  the  leaves  are  gen- 
erally sessile,  or  the  petioles  are  grooved  or  appendaged  in 
various  ways,  as  in  the  winged  leaf  stalks  of  the  sweet  pea 
and  the  common  leaf  cup  (Polytnnia),  which  takes  its 
name  from  the  cuplike  expansion  into  which  the  base  of 
the  petiole  is  often  dilated.  Connate  leaves  may  also 
serve  the  same  purpose.  Can  you  think  of  any  other 
probable  use  for  these  natural  water  holders  ?    Why,  for 
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96. — Winged  petiole  of 
Polymnia. 


97. — Water  cups  of  Silphium 
perfoliatum. 


instance,  do  housewives  sometimes  set  the  feet  of  their 
cupboards  in  vessels  of  water  ? 

60.  Protection  against  Excessive  Light  and  Heat.  —  With 
plants  growing  in  very  hot,  dry  climates,  or  in  exposed 
situations,  it  is  often  necessary  to  guard  against  too  rapid 
transpiration  by  shutting  off  the 
direct  rays  of  the  sun  from  the  sto- 
mata,  just  as  we  close  our  blinds  in 
summer  to  keep  the  heat  out.  The 
common  blackberry  lily  (Belam 
candd)  of  our  old  red  hillsides,  and 
others  of  the  iris  family,  to  which 
it  belongs,  have  their  leaves  ranged 
vertically  so  as  to  expose  only  the 
tips  to  the  full  glare  of  the  noonday 
herbs   like   the   sweet  flag  (Acorus 


98. — Cross  sections  of  the 
leaf  of  sand  grass :  a,  unrolled 
in  its  ordinary  position ;  b  and 
c,  rolled  up  to  prevent  too 
rapid  transpiration. 


sun.  Many  swamp 
Calamus),  the  cat-tails,  and  yellow-eyed  grass  (Xyris)  have 
the  same  habit,  the  pools  and  marshes  in  which  they  grow 
often  becoming  dry  in  summer  ;  and  moreover,  even  though 
there  may  be  plenty  of  moisture,  they  are  very  dependent 
upon  it  and  need  to  retain  a  good  store.  Strongly  revo- 
lute  margins,  such  as  are  found  in  many  sand  plants 
growing  along  the  seashore,  produce  the  same  effect  by 
inclosing  the  stomata  in  the  hollow  trough  or  cylinder 
formed  by  their  recurved  edges. 
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61.  Compass  Plants.  —  A  very  remarkable  adjustment 
is  that  of  the  rosinweed,  or  com- 
pass plant  (Si/p/iium  laciniatum), 
which  grows  in  the  prairies  of  Ala- 
bama and  westward,  where  it  is 
exposed  to  intense  sunlight.  The 
leaves  not  only  stand  vertical,  but 
have  a  tendency  to  turn  their  edges 
north  and  south  so  that  the  blades 
are  exposed  only  to  the  gentler 
morning  and  evening  rays.  The 
prickly  lettuce  manifests  the  same 
habit. 


99,  ioo. — A  compass  plant, 
rosinweed  (Silphium  /acini- 
atum) :  99,  seen  from  the 
east  ;  100,  seen  from  the 
south. 


62.  Leaves  that  go  to  •  Sleep.  — 

The  leaves  of  many  plants  change 
their  position  at  night  as  if  folding 
themselves  for  sleep.  This  habit  is 
especially  noticeable  in  certain  members  of  the  pea  family 
and  also  in  the  wood  sorrel  and  the  cultivated  oxalis  of 
the  gardens.  The  motions  may  be  either  spontaneous,  as 
in  the  telegraph  plant  (Desmodium  gyratis),  or  in  response 

to  various  external 
agents,  as  light,  heat, 
irritation  by  contact 
with  other  sub- 
stances, etc.  The  po- 
sitions assumed  are 
various  and  may 
even  differ  in  differ- 
ent parts  of  the  same 
compound  leaf ;  in 
the  kidney  bean  (Phaseolus),  for  instance,  the  common 
petiole  turns  up  at  night  and  the  separate  leaflets  down. 

63.  Experiments.  —  Place  a  healthy  plant  of  oxalis, 
spotted  medick,  or  white  clover  in  a  pot  and  keep  it  in  your 
room  for  observation.  Notice  the  changes  of  position  the 
leaves  undergo.     Sketch  one  as  it  appears  at  night  and  in 


,  102.  —  Spotted  medick: 
102,  asleep. 
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the  morning.     Can  you  think  of  any  benefit  a  plant  might 

derive  from  this  habit  of  going  to  sleep  ? 

In  order  to  determine  whether  these  changes  are  due  to 

want  of  light  or  of  warmth,  put  your  plant  in   a  dark 

closet  in  the  middle  of  the 
day,  without  change  of  tem- 
perature. After  several 
hours  note  results.  Trans- 
fer to  a  refrigerator,  or  in 
winter,  place  outside  a  win- 
dow where  it  will  be  exposed 
to  a  temperature  of  about 

103.  KH—Ground   pea  or   peanut:     5°    C.   (4O0    F.)   for    several 

103,  in  day  position;  104,  in  night  posi-  hours,  and  see  if  any  change 

takes  place.  Next  put  your 
plant  at  night  in  a  well-lighted  room  and  note  the  effect. 
If  practicable,  keep  a  specimen  for  several  months  in 
some  place  where  electric  lights  are  burning  continuously 
all  night,  and  try  to  find  out  whether  it  is  possible  to  kill 
a  plant  for  want  of  sleep. 

64.  Autumn  Leaves. — When  trees  prepare  for  their 
winter  sleep  the  sap  all  retires  from  the  foliage  back  to  the 
stem  and  roots,  and  the  leaves,  having  no  more  work  to  do, 
give  up  their  chlorophyll  and  fall  away.  It  is  this  breaking 
up  of  the  chlorophyll  by  the  oxygen  of  the  air,  that  gives 
to  the  autumn  woods  their  brilliant  coloring,  and  not  the 
action  of  frost.  After  a  wet  season,  when  the  leaves  are 
full  of  sap  and  nourishing  juices,  the  chemical  changes 
attendant  upon  the  withdrawal  of  the  chlorophyll  are  more 
active,  and  the  changes  of  color  more  vivid  than  after  a 
period  of  drought,  when  the  leaves  wither  and  fall  away 
with  little  display  of  color. 

65.  The  Physiological  Significance  of  leaf  adjustment 
will  be  evident  if  we  consider  that  the  process  of  food 
manufacture  is  entirely  dependent  upon  the  action  of  chlo- 
rophyll through  the  agency  of  light.  Without  this  agency 
no  food  can  be  produced,  though  its  influence  is  not  always 
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direct.  Seeds  germinate,  bulbs  and  rootstocks  perform 
their  vegetative  functions,  and  many  parasites  and  sapro- 
phytes grow  and  flourish  in  the  dark,  but  in  these  cases  it 
is  always  at  the  expense  of  reserve  material  provided  by 
the  plant  itself,  or  by  the  host,  through  the  agency  of 
chlorophyll  acting  in  the  light.1  It  is  the  green  leaves  of 
summer  that  lay  up  the  stores  of  food  in  bulbs  and  root- 
stocks  for  winter,  and 
flowering  stems  will  even 
grow  and  blossom  in  the 
dark  if  enough  green 
leaves  are  left  exposed 
to  manufacture  nourish- 
ment for  them. 

Pass  the  end  of  a 
budding  flower  stem  of 
any  green-leaved  plant  — 
gourd,  squash,  water 
melon,  morning-glory, 
etc.,  make  good  examples 
—  through  a  small  hole 
into  a  dark  box,  leaving 
the  rest  of  the  plant  ex- 


105.  —  A  gourd  plant  developed  partly  in  the 
dark  and  partly  in  the  light. 


posed  to  light,  and  taking  care  not  to  bruise  or  injure  it  in 
any  way.  Cover  the  entire  leafy  portion  of  another  plant 
of  the  same  kind  with  a  box,  leaving  only  the  flower  bud 
exposed,  and  covering,  or  cutting  away  any  new  leaves 
that  may  appear.  Watch  what  happens,  and  at  the  end 
of  two  or  three  weeks  compare  results.  The  green  plant 
may  not  show  any  change  for  several  weeks,  until  it 
has  used  up  the  chlorophyll  already  stored  away  in  its 
leaves. 

Experiments  like  the  foregoing  show  that  it  is  no  mere 
figure  of  rhetoric  to  speak  of  the  coal  hidden  away  in  the 
earth  as  "  stored  up  sunshine." 

1  Recent  discoveries  have  given  reason  to  believe  that  a  few  of  the  bacteria 
are  exceptions  to  this  statement,  but  with  regard  to  the  generality  of  plants,  it 
holds  true. 
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PRACTICAL  QUESTIONS 

i.  Why  are  the  outer  twigs  of  trees  generally  the  most  leafy?    (54, 

2.  Is  the  common  sunflower  a  compass  plant?    Is  cotton? 

3.  Are  there  any  such  plants  in  your  neighborhood? 

4.  Compare  the  leaves  of  half  a  dozen  shade-loving  plants  of  your 
neighborhood  with  those  of  as  many  sun-loving  ones ;  which,  as  a  gen- 
eral thing,  are  the  larger  and  less  incised? 

5.  Give  a  reason  for  the  difference.     (53,  56.) 

6.  Why  do  most  leaves  —  notably  grasses — curl  their  edges  back- 
wards in  withering?     (17,  60.) 

7.  What  advantage  is  gained  by  doing  this?     (60.) 

8.  Observe  such  of  the  following  plants  as  are  found  in  your  neigh- 
borhood, and  report  any  changes  of  position  that  may  take  place  in 
their  leaves  and  the  causes  to  which  such  changes  should  be  ascribed : 
wood  sorrel,  mimosa  (Albiazia),  honey  locust,  wild  senna  {Cassia  Ma- 
rtlandica),  partridge  pea  (C.  Chamackristd),  wild  sensitive  plant  (C.  nic- 
titans),  red  bud,  bush  clover  (Lespedeza),  Japan  clover  (Z.  striata)^ 
Kentucky  coffee  tree,  sensitive  brier  (Schrankid),  ground  pea  or  peanut, 
kidney  bean. 

9.  Which  of  the  trees  named  below  shed  their  leaves  from  tip  to 
base  of  the  bough  (centripetally),  and  which  in  the  reverse  order?  Ash, 
beech,  hazel,  hornbeam,  lime,  willow,  poplar,  pear,  peach,  sweet  gum, 
elm,  sycamore,  mulberry,  China  tree,  sumac,  chinquapin. 


TRANSFORMATIONS  OF  LEAVES 

Material.  —  Any  kinds  of  leaves  that  can  be  obtained  showing 
adaptations  for  protective  and  other  purposes,  such  as  scales,  spines, 
tendrils,  glands,  etc.  Some  of  those  mentioned  in  the  text  are  :  sweet 
pea,  cedar,  cactus,  asparagus,  cabbage,  stonecrop,  purslane,  sarracenia, 
bladderwort  (Utricularia),  sundew  (Drosera),  Spanish  bayonet 
{Yucca),  stinging  nettle  (Urtica),  horse  nettle  (Solatium  Carolinense). 
The  subject  is  best  studied  out  of  doors,  or  in  a  greenhouse. 

66.  Besides  performing  their  natural  functions,  leaves 
are  modified  in  various  ways  to  do  the  work  of  other 
organs.  No  part  of  the  plant  is  subject  to  more  curious 
and  varied  metamorphoses,  and  they  are  made  to  serve  all 
sorts  of  purposes. 

67.  Leaves  as  Tendrils.  —  Examine  a  leaf  of  the  wild 
vetch,  or  of  the  common  garden  pea,  and  it  will  be  seen 
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that  the  two  or  three  upper  leaflets  are  transformed  into 
tendrils  for  climbing.  In 
the  sweet  pea  all  but  the 
two  lowest  leaflets  have 
been  developed  into  ten- 
drils. 

68.  Scale  Leaves. — 
Sometimes  the  leaf  disap- 
pears entirely,  or  is  reduced 
to  a  mere  scale  or  spine, 
as  in  the  cedar  and  most 
cactuses,  and  some  other 
part  takes  its  place,  but  it 
can  always  be  recognized 
by  its  position  on  the  stem, 
just  below  the  point  where 
a  bud  appears.  Ordinarily, 
buds  never  occur  anywhere 
except  at  the  axil,  and  this 
position  is  so  constant  that  it  will  generally  serve  to  dis- 
tinguish leaves  from  other  organs  under  all  disguises. 
In  the  common  asparagus,  the  green  threadlike  appendages 
which  are  usually  regarded  as  foliage,  spring  each  from 
the  axil  of  a  little  scale.  This,  as  has  just  been  stated, 
is  the  normal  position  of  a  bud  or  branch,  and  hence, 
botanists  conclude  that  here  a  double  transformation  has 
taken  place,  of  leaves  into  scales  and  branches  into  foliage. 

Scale  leaves  are  of  use  to  plants  that  have  need  to  pro- 
tect themselves  against  frost  and  snow,  like  the  heaths  and 
mosses  of  cold  regions.  They  are  common  also  in  hot  and 
arid  districts  where  it  is  necessary  to  reduce  the  surface 
exposed  for  transpiration,  though  here  they  are  more  apt 
to  take  the  form  of  prickles  and  spines  as  a  double  protec- 
tion against  sun  and  animals. 

69.  Leaves  as  Storehouses  of  Food  and  Moisture.  —  Of 
this  we  have  familiar  examples  in  the  cabbage  and  other 


106. — Leaf  of  common  pea,  showing  upper 
leaflets  reduced  to  tendrils. 
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107.  — «,  Leaf  of  an  agave,  or 
American  aloe,  thickened  for  the 
storage  of  water;  b  and  c,  cross 
sections  made  at  points  indicated 
by  the  dotted  lines. 


salad  plants  of  the  garden.  In  some  of  the  fleshy  stone- 
crops  and  purslanes,  the  leaves 
seem  to  have  transformed  them- 
selves into  living  water  bags. 

70.  Death  Traps.  — The  sar- 
racenia,  better  known  as  the 
pitcher  plant,  or  trumpet  leaf, 
is  a  familiar  example  of  these 
vegetable  insect  catchers.  Its 
curious  pitcher-shaped,  or  trum- 
pet-shaped leaves  are  traps  for 
the  capture  of  the  small  game 
upon  which  the  plant  feeds. 
The  lower  part  of  the  blade  is 
transformed  into  a  hollow  vessel 
for  holding  water,  and  the  top 
is  rounded  into  a  broad  flap 
called  the  lamina.     Sometimes 

the  lamina  stands  erect,  as  in  the  common  yellow  trumpets 

of  our  coast  regions,  and  when   this  is  the  case,  it   is 

brilliantly    colored    and     attracts    insects. 

Sometimes,  as  in  the  parrot-beaked  and  the 

spotted  trumpet  leaf  (Fig.   108),  it  is  bent 

over  the  top  of  the  water  vessel  like  a  lid, 

and  the  back  of  the  leaf,  near  the  foot  of 

the  lamina,  is  dotted  with  transparent  specks 

that  serve  to  decoy  foolish  flies  away  from 

the  true  opening  and  tempt  them  to  wear 

themselves  out  in  futile  efforts  to  escape, 

as  we  often  see  them  do  against  a  window 

pane. 

If  the  contents  of  one  of  these  leaves  are 

examined  with  a  lens  there  will  generally 

be  found  mixed  with  the  water  at  the  bot- 
tom, the  remains  of  the  bodies  of  a  large 

number  of  insects.      Notice  that  the  hairs 

on  the  outside  all  point  up,  towards  the  rim  of  the  pitcher, 


108.  —  Spotted 
sarracenia  ( .£.  vari- 
olaris) :  I,  lamina ; 
s,  transparent  spots 
{after  GRAY). 
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while  those  on  the  inside  turn  downward,  thus  smoothing 
the  way  to  destruction  but  making  return  impossible  to 
a  small  insect  when  once  it  is  ensnared.  When  we 
remember  that  these  plants  are  generally  found  in  poor, 
barren  soil,  we  can  appreciate  the 
value  to  them  of  the  animal  diet 
thus  obtained. 

71.  Other  Examples  of  insect- 
catching  leaves  are  the  Venus's 
flytrap,  found  nowhere  but  in  a 
certain  section  of  North  Carolina, 
near  the  coast,  and  the  little  sun- 
dew (Drosera  rotundifolia\  which 
Mr.  Darwin  has  made  the  heroine 
of  his  famous  book  on  "  Insectiv- 
orous Plants."  It  is  a  delicate, 
innocent  looking  little  flower,  and 
owes  its  poetic  name  to  the  dewlike 
appearance  of  a  shining,  sticky 
fluid  exuded  from  the  glands  on  its  leaves,  which  glitter 
in  the  sun  like  diamond  dewdrops.     It  is,  however,  a  most 


109.—  Plant  of  sundew. 


ixa — Leaf  of  sundew  ex- 
panded. 


xxa. — Sundew  leaf  digest- 
ing a  meal. 


xxi.— Leaf  closing  over 
captured  insect. 

XIO-112.  —  Leaves  of  sundew  magnified. 


voracious  carnivorous  plant,  the  shining,  sticky  leaves  act- 
ing as  so  many  bits  of  fly  paper  by  means  of  which  it 
catches  its  prey. ,  ^hen  a  fly  has  been  trapped,  the  edges 
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of  the  leaf  curve  inwards,  making  a  little  pouch  or  stom- 
ach, and  an  acid  juice  exudes  from  the  glands  and  digests 
the  meal.  After  a  number  of  days,  varying  according  to 
the  digestibility  of  the  diet,  the  blades  slowly  unfold  again 
and  are  ready  for  another  capture. 

In  the  bladderwort,  common  in  pools  and  still  waters 
nearly  everywhere,  the  petioles  are  transformed  into  floats, 
while  the  finely  dissected,  rootlike  blades  bear  little  bladders 
which,  when  examined  under  the  microscope,  are  found  to 
contain  the  decomposed  remains  of  captured  animalculae. 


-      ■*       *^> 


113.  —  Bladderwort,  showing  finely  dissected  submerged  leaves  bearing  bladders 
for  capturing  animalculae. 

72.  Protective  Leaves.  —  One  of  the  most  frequent 
modifications  of  leaves  is  for  protection,  either  of  them- 
selves or  of  other  organs,  against  animals,  drought,  exces- 
sive moisture,  dust,  heat,  cold,  etc.  The  prickles  of  the 
thistle  and  horse  nettle,  the  hairs  of  the  stinging  nettle, 
and  the  sharp  spears  from  which  the  Spanish  bayonet 
(  Yucca  aloifolia)  takes  its  name,  are  all  familiar  examples 
of  the  first  kind,  as  are  also  the  venom  of  the  poison  ivy, 
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the  fetid  odors  of  the  jimson  weed  and  China  tree,  and 
even  the  aroma  of  the  pennyroyal  and  lavender  that  we 
pack  with  our  clothes  in  summer  to  keep  the  moths  away. 


114. — Protective  awl-pointed  leaves  of 
Russian  thistle, 


215.  —  Spine  protected  leaf  of  horse 
nettle. 


117.    Verbascum  thapsiforme. 


118.  Potentilla  cinerea. 


119.   Shepherdia. 
X jo.  _  Spearlike  leaves  of  Spanish  bayonet.    1 17-119.  —  Protective  hairs  magnified 
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The  protective  devices  of  leaves  are  generally  so  apparent 
that  the  student  can  easily  make  them  out  for  himself,  with 
the  help  of  a  few  suggestive  questions. 

PRACTICAL  QUB8TI0H8 

i.  How  can  it  benefit  a  plant  to  have  its  leaves,  or  some  of  them, 
changed  to  tendrils?    (67.) 

2.  What  advantage  to  plants  is  it  to  be  able  to  climb  ?    (54-57, 65 .) 

3.  Why  is  it  that  evergreen  trees  and  shrubs  have  generally  either 
thick,  hard,  coriaceous  leaves,  like  those  of  the  holly  and  magnolia,  or 
scales  and  needles,  as  in  the  cedar  and  pine?     (68.) 

4.  Why  are  winter  herbs  with  tender  foliage,  like  the  duckweed  and 
winter  cress,  generally  low  stemmed,  and  disposed  to  keep  close  to  the 
earth? 

5.  Why  do  many  plants  which  are  deciduous — that  is,  shed  their 
leaves  in  winter — at  the  north,  tend  to  become  evergreen  at  the 
south? 

6.  Question  5  seems  to  conflict  with  question  13,  page  27 ;  can  you 
reconcile  them? 

7.  Can  you  find  any  kind  of  leaf  that  is  not  preyed  upon  by  some- 
thing?   If  so,  how  do  you  account  for  its  immunity  ? 

8.  Make  a  list  of  some  of  the  most  striking  of  the  protected  leaves 
of  your  neighborhood. 

9.  What  is  the  nature  of  the  protective  organ  in  each  case? 

10.  For  protection  against  what  does  it  seem  to  be  specially  adapted  ? 

11.  Are  the  plants  in  your  list  for  the  most  part  useful  ones,  or 
troublesome  weeds? 

12.  Examine  the  leaves  of  the  worst  weeds  that  you  know  and  see 
if  these  will  help  in  any  way  to  account  for  their  persistency* 

FIBLD  WORK 

The  study  of  this  subject  and  of  all  those  that  follow  should  be  sup- 
plemented by  field  work,  in  expeditions  organized  for  the  purpose ; 
furthermore,  the  student  can  learn  a  great  deal  for  himself  by  keeping 
his  eyes  open  and  observing  the  plants  he  meets  with  in  his  ordinary 
walks. 

In  connection  with  Sections  14-30,  consider  the  effects  upon  soil 
moisture  of  water  transpiration  from  the  leaves  of  forest  trees  that  strike 
their  roots  deep,  and  from  those  of  shallow-rooted  herbs  and  weeds  that 
draw  their  water  supply  from  the  surface.  Consider  the  value  of  forests 
in  protecting  crops  from  excessive  evaporation  by  acting  as  wind 
breaks.     Study  the  effect  of  the  fell  of  leaves  on  the  formation  of  soil. 
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In  any  undisturbed  forest  tract  turn  up  a  few  inches  of  soil  with  a  gar- 
den trowel  and  see  what  it  is  composed  of.  Notice  what  kind  of  plants 
grow  in  it.  Note  the  absence  of  weeds  and  account  for  it.  Compare 
the  appearance  of  trees  scattered  along  windy  hillsides,  where  the  fallen 
leaves  are  constantly  blown  away,  or  in  any  position  where  the  soil  is 
unrenewed,  with  those  in  an  undisturbed  forest,  and  then  give  an 
opinion  as  to  the  wisdom  of  hauling  away  the  leaves  every  year  from  a 
timber  lot 

Sections  31^49.  Observe  the  effect  of  the  lobing  and  branching  of 
leaves  in  letting  the  sunlight  through.  Notice  any  general  differences 
that  may  appear  as  to  shape,  margin,  and  texture  in  the  leaves  of  sun 
plants,  shade  plants,  and  water  plants,  and  account  for  them.  Study  the 
arrangement  of  leaves  on  stems  of  various  kinds  and  see  how  it  is 
adapted  in  each  case  to  the  shape  of  the  foliage.  Consider  the  value 
of  the  various  kinds  of  foliage  for  shade ;  for  ornament ;  as  producers 
of  moisture ;  as  food ;  as  insect  destroyers,  etc. 

It  is  important  to  learn  to  know  and  distinguish  the  different  kinds  of 
trees  and  shrubs  in  your  neighborhood  by  their  leaves.  A  useful  exer- 
cise for  this  purpose  is  to  make  a  collection  of  those  of  some  family  like 
the  oaks  or  hawthorns,  that  contains  a  great  many  varieties,  and  com- 
pare them  carefully  with  one  another. 

Sections  50-65.  In  different  mosaics  and  rosettes  of  leaves  study 
the  means  by  which  the  adjustment  has  been  brought  about  and  the 
purpose  it  subserves.  Notice  the  form  and  position  of  petioles  of 
different  leaves,  and  their  effect  upon  light  exposure,  drainage,  etc.,  and 
the  behavior  of  the  different  kinds  in  the  wind.  Look  for  compass 
plants  in  your  neighborhood,  and  for  other  examples  of  adjustment  to 
heat  and  light.  Study  the  position  of  leaves  at  different  times  of  day 
and  in  different  lands  of  weather  and  note  what  changes  occur  and  to 
what  they  are  due.  The  sunflower  and  pea  families  offer  some  of  the 
most  striking  examples  of  this  kind  of  sensitiveness.  The  oxalis  and 
geraniums,  cotton,  and  others  of  the  mallow  family  ought  also  to  be 
investigated. 

Study  the  drainage  system  of  different  plants  and  observe  whether 
there  is  any  general  correspondence  between  the  leaf  drainage  and  the 
root  systems.  This  will  lead  to  interesting  questions  in  regard  to  irri- 
gation and  manuring.  (Where  plants  are  crowded  the  growth  of  both 
roots  and  leaves  is  complicated  with  so  many  other  factors  that  it  is 
best  to  select  for  observations  of  this  sort  specimens  growing  in  more 
or  less  isolated  situations.) 

Notice  the  time  of  the  expansion  and  shedding  of  the  leaves  of  differ- 
ent plants,  and  whether  the  early  leafers,  as  a  general  thing,  shed  early 
or  late ;  in  other  words,  whether  there  seems  to  be  any  general  time 
relation  between  the  two  acts  of  leaf  expansion  and  leaf  fall. 

Sections  66-72.    Look  for  instances  of  protected  leaves ;  study  the 
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nature  and  position  of  the  protective  organs  and  decide  as  to  their  special 
purpose,  whether  as  defenses  against  heat,  cold,  dust,  or  insects  and 
other  animals.  Examine  the  tendrils  of  various  climbing  plants  and  tell 
from  their  position  whether  they  represent  stipules,  leaves,  or  branches. 
Look  for  instances  of  transformed  leaves  of  any  kind  and  try  to  under- 
stand the  nature  and  object  of  the  transformation.  Always  be  on  the 
alert  for  transformations  and  disguises  everywhere,  and  account  for 
them  as  far  as  you  can. 
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FLESHY  FRUITS 

Material.  —  Apple,  pear,  haw,  hip,  or  other  pome  fruit ;  any  kind 
of  melon  or  gourd  fruit  (if  a  specimen  of  the  turban  squash  can  be 
obtained  it  will  illustrate  well  the  morphology  of  this  kind  of  fruit) ; 
tomato,  cranberry,  lemon,  grape,  or  other  kind  of  berry;  a  pickled 
peach  or  cherry,  or  some  kind  of  wild  drupe,  as  dogwood  or  black  haw. 
City  schools  can  obtain  specimens  for  the  lessons  in  this  chapter  from 
fruit  stores,  and  teachers  can  do  a  great  deal  by  collecting  and  pre- 
serving material  when  on  their  summer  outings. 

73.  What  is  a  Fruit  ?  —  The  word  fruit  does  not  mean 
exactly  the  same  thing  to  the  botanist  that  it  does  to  the 
gardener  and  the  farmer.  Botanically,  a  fruit  is  any 
ripened  seed  vessel,  or  ovary,  as  it  is  technically  named, 
with  such  connected  parts  as  may  have  become  incorpo- 
rated with  it;  and  so,  to  the  botanist,  a  boll  of  cotton,  a 
tickseed,  or  a  cockle  bur  is  just  as  much  a  fruit  as  a  peach 
or  a  watermelon. 

74.  The  Pome.  —  Examine  an  apple  or  pear.  With  the 
point  of  a  pencil  separate  the  little  dry,  pointed  scales  that 
cover  the  depression  in  the  center  of  the  end  opposite  to 
the  stem.  These  are  the  remains  of  the  sepals,  or  lobes  of 
the  little  green  cup  called  a  calyx  that  will  be  found  at  the 
base  of  all  apple  and  pear  blossoms  in  spring.     Their 

1  It  may  seem  a  little  premature  to  begin  the  study  of  fruits  here,  as  some 
kinds  cannot  be  fully  understood  without  examining  them  in  connection  with 
the  flower,  but  the  desirableness  of  taking  them  up  at  a  season  when  material 
is  abundant  seems  to  the  author  more  than  an  offset  to  this  objection.  It  will  be 
found  a  great  advantage,  moreover,  to  familiarize  the  pupil  with  the  structure 
of  the  ripened  ovary,  where  the  parts  are  large  and  easy  to  distinguish,  before 
taking  up  the  study  of  that  organ  in  the  flower,  where  it  is  often  so  small  that 
it  can  not  conveniently  be  dissected. 
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nature  will  be  more   apparent  on  comparing  them  with 
a   hip,  which   is   clearly  only  the   end  of   the  footstalk 

enlarged  and  hollowed  out  with 
the  calyx  sepals  at  the  top.  Cut 
a  cross  section  midway  between 
the  stem  and  the  blossom  ends, 
and  sketch  it.  Label  the  thin, 
papery  walls  that  inclose  the  seed, 
carpels.  How  many  of  them  are 
there,  and  how  many  seeds  does 
each  contain?    The  carpels  taken 

120. — Cross  section  of  a  pome:  .  * 

pi  placenta ;  c,  carpels ; /,  fibro-  together  constitute   the  pericarp  t 

vascular  bundles.  or  waH  Qf  the   see(J  veSseL      The 

fleshy  part  of  the  apple  is,  strictly  speaking,  no  part  of 
the  seed  vessel  or  ovary  proper,  but  consists  merely  of  the 
receptacle,  or  end  of  the  footstalk,  which  becomes  greatly 
enlarged  and  thickened  in  fruit.  The  word  pericarp,  how- 
ever,  is  often  taken  in  a  broader  sense,  to  include  all  that 
portion  of  the  fruit  which  surrounds  and  adheres  to  the 
ovary,  no  matter  what  its  nature  or  texture.  Look  for  a 
ring  of  dots  outside  the  carpels,  connected  (usually)  by 
a  faint  scalloped  line.  How  many  of  these  dots  are  there  ? 
How  do  they  compare  in  number  with  the  carpels  ?  With 
the  remnants  of  the  sepals  ad- 
hering to  the  blossom  end  of 
the  fruit?  ^-"-^W  V 

75.  Next  make  a  vertical  sec- 
tion through  a  fruit,  and  sketch 
it.  Notice  the  line  of  woody 
fibers  outside  the  carpels,  inclos- 
ing the  core  of  the  apple.  Com- 
pare this  with  your  cross  section ; 
to  what  does  it  correspond  ? 
Where  do  these  threads  origi- 
nate? Where  do  they  end  ?  Can 
you  make  out  what  they  are  ?  (See  Section  43  ;  they  are  the 
fibrovascular  bundles  that  connected  the  veins  in  the  petals 


X2i.  —  Vertical  section  of  a 
pome:  p,  peduncle;  /  fibrovas- 
cular bundles;  s,  seeds;  //,  pla- 
centa ;  c,  carpel. 
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and  sepals  of  the  apple  blossom  with  the  stem.)  Notice 
how  and  where  the  stem  is  attached  to  the  fruit.  Label 
the  external  portion  of  the  stem  peduncle,  the  upper  part, 
from  which  the  fibrovascular  bundles  branch,  the  torus, 
or  receptacle.  It  is  the  enlargement  of  this  which  forms 
the  fleshy  part  of  the  fruit.1  Try  to  find  out,  with  the  aid 
of  your  lens  and  dissecting  pins,  the  exact  spot  at  which 
the  seeds  are  attached  to  the  carpels,  and  label  this  point 
placenta.  Notice  whether  it  is  in  the  axis  where  the  < 
carpels  all  meet  at  their  inner  edges,  or  on  the  outer  side. 
Observe,  also,  whether  the  seed  is  attached  to  the  placenta 
by  its  big  or  its  little  end.  If  you  can  find  a  tiny  thread 
that  attaches  the  seed  to  the  carpel,  label  it  funiculus,  or 
seed  stalk. 

76.  Use  of  the  Rind.  —  Select  two  apples  of  equal  size, 
peel  one,  and  then  weigh  both.  After  twelve  to  twenty- 
four  hours,  weigh  them  again.  Which  has  lost  most? 
What  is  the  use  of  the  rind  ?  Place  peeled  and  un  peeled 
fruits  in  an  exposed  place  and  see  which  is  most  readily 
attacked  by  insects.     Which  decays  soonest  ? 

Write  under  the  sketches  that  you  have  made  the  word 
pome,  which  is  the  botanical  name  for  this  kind  of  fruit. 
Write  a  definition  of  a  pome. 

77.  Modifications  of  the  Pome.  —  Compare  with  the  draw- 
ings you  have  made,  a  haw  and  a  hip.  What  points  of 
agreement  do  you  see  ?  What  differences  ?  Which  of  the 
two  more  closely  resembles  the  typical  pome  ? 

The  pome  is  not  the  only  fruit  of  which  the  receptacle 
forms  a  part.  Other  well-known  instances  of  this  sort  of 
modification  are  the  fig,  lotus,  and  calycanthus  (see  Figs. 
123,  124);  but  a  fruit  is  not  a  pome  unless  the  containing 
receptacle  becomes  more  or  less  soft  and  edible.  The 
receptacle  is  subject  to  a  great  variety  of  modifications  and 
forms  a  part  of  many  fruits. 

1  Sec  Pome,  "  American  Encyclopedia  of  Horticulture,"  Macmillan  Co. 
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122.  —  Vertical  section  of 
a  hip,  showing  seeds  con- 
tained in  a  hollow  receptacle 
{after  GRAY). 


123  X34 

123,  124.  —  Enlarged  receptacle  of  Caro- 
lina allspice  (Cafycanthus)  containing  fruits 
attached  to  its  inner  surface:  123,  exterior; 
124,  vertical  section. 


78.  The  Pepo,  or  Melon.  —  Next  examine  a  gourd, 
cucumber,  squash,  or  any  kind  of  melon,  and  compare  its 
blossom  end  with  that  of  the  pome.  Do  you  find  any 
remains  of  a  calyx,  or  other  part  of  the  flower  ?  Examine 
the  peduncle  and  observe  how  the  fruit  is  attached  to  it. 
Cut  cross  and  vertical  sections,  and  sketch  them,  labeling 
each  part.  There  may  be  some  difficulty  in  making  out 
the  carpels,  for  they  are  not  separate  and  distinct  as  in  the 
pome,  but  confluent  with  the  enlarged  receptacle,  which 
in  these  fruits  forms  the  outer  portion  of  the  rind,1  and 
also  with  each  other  at  their  edges,  so  as  to  form  one 
unbroken  circle,  as  if  they  had  all  grown  together.  And 
this  is  precisely  what  has  happened. 
The  number  of  carpels  can  easily  be 
distinguished,  however,  by  counting 
the  placentas,  which  divide  the  interior 
into  compartments  called  cells  or  loculi, 
corresponding  in  number  to  the  num- 
ber of  carpels.  The  placentas  are 
greatly  enlarged  and  modified,  and  it 
may  be  necessary  to  refer  to  the  dia- 
gram, Figure  125,  in  order  to  make  them 
out.  How  many  cells,  or  chambers, 
are  there  in  your  specimen  ?  How  many  placentas  ?  Are 
the  seeds  vertical,  as  in  the  apple,  or  horizontal  ?     Look 

1  See  Cucurbita,  "  American  Encyclopedia  of  Horticulture." 


125.  —  Cross  section  of 
gourd :  c,  one  of  the  car- 
pels in  diagram  {after 
Gray). 
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126  127 

126,  127.  —  A  potato  berry : 
126,  exterior;  127,  cross  section. 


for  the  little  stalk,  or  thread,  that  attaches  them  to  the 
placenta. 

Pepo  is  the  name  given  by  botanists  to  this  kind  of  fruit. 
Write  in  your  notebook  a  proper  definition  of  it,  from  the 
specimens  examined. 

79.  The  Berry.  —  Examine  a 
tomato,  an  eggplant,  a  grape, 
cranberry,  lemon,  or  orange,  in 
both  cross  and  vertical  section, 
and  compare  it  with  the  pepo. 
Notice  that  they  all  agree  in 
having  a  more  or  less  thick  and 
firm  outside  covering  filled  with 
a  soft,  pulpy  interior.  In  what  respects  does  the  one  you 
are  examining  differ  from  the  pepo  ? 

Fruits  of  this  kind  are  classed  by  botanists  as  berries. 
They  are  the  commonest  of  all  fleshy  fruits>  and  the  most 
variable  and   difficult  to   define.     In   general,   any   soft, 

pulpy,  or  juicy  mass, 
like  the  grape  and 
tomato,  whether  one  or 
many  seeded,  inclosed 
in  a  containing  envel- 
ope, whether  skin  or 
rind,  is  a  berry.  Its 
typical  forms  are  such 
fruits  as  the  grape, 
mistletoe,  pokeberry,  etc.,  though  such  diverse  forms  as 
the  eggplant,  persimmon,  red  pepper,  orange,  banana,  and 
pomegranate  have  been  classed  as  berries;  and,  in  fact, 
the  pepo  itself  is  only  a  greatly  modified  kind  of  the  same 
fruit.  In  popular  language,  any  small,  round,  edible  fruit 
is  called  a  berry,  but  do  not  confound  it  with 

80.  The  Drupe,  or  stone  fruit,  of  which  the  cherry,  plum, 
peach,  dogwood,  black  haw,  and  black  gum  furnish  typi- 
cal examples. 

Notice  that  the  drupe  agrees  with  the  berry  in  having 


128  129 

128, 129. — Tangerine:  128,  vertical  section; 
129,  cross  section. 
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a  more  or  less  juicy  or  fleshy  interior  surrounded  by  a 
protecting  skin,  but  the  stone  within  this  is  not  a  mere 
seed,  such  as  we  find  in  the  berry,  but  con- 
sists of  the  inner  layer  of  the  pericarp,  which 
has  become  hard  and  bony.  Open  the  stone 
and  the  seed  will  be  seen  with  its  own 
coverings  inside.  Have  you  ever  found  a 
130. -vertical    stone  with  more  than  one  kernel  to  it;  for 

^nG°^Yd)rUpe  instance>  "*  eating  almonds?  This  fact 
shows  that  the  stone  is  not  a  seed  coat,  but 
the  hardened  inner  wall  of  a  seed  vessel  or  ovary;  for 
a  seed  coat  can  never  contain  more  than  one  seed  any 
more  than  the  same  skin  can  contain  more  than  one 
animal.  In  a  green  drupe,  before  the  stone  has  hardened, 
its  connection  with  the  fleshy  part  is  very  evident.  This 
stony  layer  enveloping  the  seed  is  the  main  distinction 
between  the  drupe  and  the  berry,  and  it  is  not  always 
possible  to  make  it  out  except  by  an  examination  of  the 
young  ovary.  Of  course  there  can  be  but  one  stone  to 
a  carpel,  as  each  carpel  has  only  one  inner  coat  to  be 
hardened;  but  where  a  drupe  is  composed  of  several 
carpels  clustered  together,  as  we  saw  them  in  the  apple, 
each  one  may  produce  a  stone  from  its  inner  coat  while 
the  outer  coats  become  confluent,  as  in  the  melon,  and 
in  this  way  a  drupe  may  be  several  seeded,  as  is  actually 
the  case  in  the  dogwood,  elder,  etc. 

All  the  fruits  that  have  been  considered  in  Sections  73- 
80  belong  to  the  class  of  fleshy  ones.  These  form  the  great 
bulk  of  the  fruits  sold  in  the  market  and  served  upon  our 
tables,  and  are  of  special  importance  to  the  horticulturist 

PRACTICAL  QUESTIONS 

I.  Examine  such  of  the  fruits  named  below  as  you  can  obtain,  and  tell 
to  which  of  the  four  kinds  described  each  belongs :  asparagus,  horse  nettle, 
China  berry,  smilax,  hackberry,  pawpaw,  guava,  persimmon,  red  pepper, 
orange,  buckeye,  gherkin,  pumpkin,  prickly  pear,  mangrove,  whortle- 
berry, banana,  date,  olive,  maypop,  cedar  berry,  Ogeechee  lime. 

a.  Whfch  are  the  commonest  of  fleshy  fruits  in  autumn? 
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3.  Name  six  of  the  most  watery  fruits  that  grow  in  your  neighborhood. 

4.  Under  what  conditions  as  to  soil,  heat,  moisture,  etc.,  does  each 
thrive  best? 

5.  Would  a  gardener  act  wisely  to  infer  that  because  a  fruit  contains 
a  great  deal  of  water  it  should  be  planted  in  a  very  wet  place? 

6.  Which  contains  most  water,  the  fruit  or  the  leaves  of  the  apple? 

7.  Why  does  the  fruit  not  wither  when  separated  from  the  tree,  as 
the  leaves  do?    (76.) 

DRY  FRUITS 

Material.  —  Acorn  or  other  nut ;  a  cotton  boll  or  a  pea  or  bean 
pod;  various  small,  seedlike  fruits,  such  as  the  so-called  seeds  of  the 
sunflower,  carrot,  parsley,  clematis,  grains  of  corn,  etc. 

81.  Importance  of  Dry  Fruits.  —  Dry  fruits  are  not  in 
general  so  conspicuous  or  attractive  as  fleshy  ones,  but  on 
account  of  their  greater  number  and  variety  they  offer  a 
wide  field  for  study.  And  when  we  consider  that  the 
grains  which  furnish  our  breadstuffs,  and  the  beans  and 
nuts  that  form  so  large  a  part  of  our  food  all  belong  to 
this  class  we  realize  that  they  have  an  even  greater  claim 
upon  our  attention  than  the  most  brilliant  products  of  the 
garden. 

82.  Different  Kinds  of  Dry  Fruits.  —  Compare  an  acorn, 
a  chestnut,  or  a  hazelnut  with  a  ripe  cotton  boll  or  a  bean 
pod.  Try  to  open  each  with  your  fingers ;  what  difference 
do  you  perceive  ? 

This  difference  gives  rise  to  the  distinction  of  dry  fruits 
into 

83.  Dehiscent :  those  that  open  at  maturity  in  a  regulai 
way  for  the  discharge  of  their  seed ;  and 

84.  Indehiscent :  those  that  remain  closed  until  the  dry 
carpels  are  worn  away  by  decay,  or  burst  by  the  germina- 
tion of  the  contained  seed. 

85.  Why  Some  Fruits  Dehisce.  —  Open  each  of  your 
specimens ;  how  many  seeds,  or  kernels,  does  the  indehis- 
cent one  contain  ?    The  dehiscent  one  ?    Can  you  explain 
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now  why  the  one  should  open  and  the  other  not  ?  Would 
it  be  of  any  advantage  for  a  one-seeded  pod  to  open? 
Remove  the  kernel  from  the  indehiscent  fruit ;  has  it  any 
covering  besides  the  shell  ?  Which  is  the  pericarp,  and 
which  the  seed  coat  ? 

86.  Indehiscent  Fruits  are  so  simple  that  it  will  not  be 
necessary  to  devote  much  time  to  them.  Gather  specimens 
of  as  many  kinds  as  you  can  find,  and  try  to  identify  them 
by  means  of  the  pictures  and  descriptions  that  follow.  Do 
not  try  to  memorize  these  descriptions,  but  use  them  merely 
as  a  help  in  studying  actual  specimens.  The  acorn,  hick- 
ory nut,  chestnut,  etc.,  furnish  good  examples  of 

87.  The  Nut,  which  is  easily  recognized  by  its  hard, 
bony  covering,  containing  usually,  when  mature,  a  single 
large  seed  that  fills  the  interior.  Care  must  be  taken  not 
to  confound  with  true  nuts,  large  bony  seeds,  like  those  of 
the  buckeye,  horse-chestnut,  date,  and  the  Brazil  nut  sold 


131  13a  133  134 

131,   132. —  Nut   of  the   pecan   tree:  133,    134.  —  Nutlike    seeds:     133, 

131,  exterior;  133,  cross  section.  horse-chestnut;  134,  seed  of  stercuha 

fcxttda. 

in  the  markets.  In  the  true  nut  the  hard  covering  is  the 
seed  vessel,  or  pericarp,  and  no  part  of  the  seed  itself, 
though  it  often  adheres  to  it  so  closely  as  to  seem  so.  In 
bony  seeds  like  those  of  the  horse-chestnut  and  persimmon 
the  hard  covering  is  the  seed  coat.  The  distinction  is  not 
always  easy  to  make  out  unless  the  seed  can  be  examined 
while  still  attached  to  the  placenta  of  the  fruit. 

88.    The  Akene,  of  which  we  have  examples  in  the  tailed 
fruit  of  the  clematis,  the  tiny  pits  on  the  strawberry,  and 
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the  so-called  seeds  of  the  thistle,  dandelion,  etc.,  is  a  small, 
dry,  one-seeded  indehiscent  fruit, 
so  like  a  naked  seed  that  it  is 
generally  taken  for  one  by  per- 
sons who  are  not  acquainted  with 
botany.  It  is  'the  commonest  of 
all  fruits,  and  there  are  so  many 
X35  x36  kinds  that  special  names  have  been 

135,  136.— Akenes  (magni-   applied  to  some  of  the  most  marked 
varieties.    The  akene  of  the  com- 


fied):  135,  of  buckwheat;  136, 
of  cinquefoiL 


posite    family    may   generally    be 


known  by  the  various .  appendages 
in  the  form  of  scales,  hooks,  hairs, 
or  chaff,  that  crown  it  (Figs.  137- 
142).  This  appendage  is  always 
called  a  pappus,  no  matter  under 
what  form  it  occurs.      It   is   fre- 


§ 


«37 


137-142.  —  Akenes  of  the  composite  family  (Gray):  137,  mayweed  (no  pap- 
pus) ;  138,  chicory  (its  pappus  a  shallow  cup) ;  139,  sunflower  (pappus  of  two 
deciduous  scales);  140,  sneezeweed  (HeUmum)%  with  its  pappus  of  five  scales; 
141,  sow  thistle,  with  its  pappus  of  delicate  downy  hairs ;  14a,  dandelion,  tapering 
below  the  pappus  into  a  long  beak. 

quently  deciduous,  as  in  the  sunflower,  and  sometimes 

wanting  altogether,  as  in 
the  mayweed. 


89.   Crembcarp   is   the 

name  given  to  the  fruit 

of    the    parsley    family. 

144  145  It  is   merely   a   sort   of 

Cremocarps,  fruits  of  the  parsley   double      akene     attached 

fam!ly*  by  the  inner  faces  to  a 

slender  stalk  called  the  carpophore,  or  carpel  bearer,  from 


»43 

143-145 
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which  it  separates  at  maturity.  Gather  a  fruiting  cluster 
of  fennel,  parsley,  caraway,  etc.,  and  examine  one  of  the 
small  seedlike  fruits  through  a  lens.  Separate  the  two 
akenes  of  which  it  is  composed,  and  find  the  carpophore 
between  them.  Sometimes  it  splits  in  two  (Fig.  145),  one 
half  going  with  each  achene ;  or  they  may  separate  from 
it  through  their  entire  length  and  remain  suspended  from 
the  top  (Fig.  144).  Notice  the  longitudinal  ribs  on  the 
back  of  the  akenes,  or  mericarps,  as  they  are  called. 
Between  these  ridges  are  situated  the  vittce,  or  oil  tubes  to 

which    the    aromatic 
.  flavor  of  these  fruits 
is  due. 


146 

146, 147. — Samaras 


146,  ailanthus ;  147,  maple. 


90.  The  Samara,  or 

key  fruit,  is  an  akene 
provided  with  a  wing 
to  aid  in  its  disper- 
sion by  the  wind. 
The  maple,  ash,  elm,  etc.,  furnish  familiar  examples. 

91.   The  Grain,  or  caryopsis,  so  familiar  to  us  in  all  kinds 

of  grasses,  is  a  modification  of  the 

akene  in  which  the  seed  coats  have 

so  completely  fused  with  the  pericarp 

that  they  can  no  longer  be  distin- 
guished as  separate   organs.     Peel 

the  husk  from  a  grain  of  corn  that 

has  been  soaked  for  twenty-four  hours,  and  you  will  find  the 

contents  exposed  without 
any  covering ;  remove 
the  shell  of  an  acorn  or 
a  hickory  nut,  and  the 
seed  will  still  be  envel- 
oped by  its  own  coats. 
Would  it  be  any  advan- 
tage for  the  seed  of  ai\ 
indehiscent  fruit,  like  a 

grain  of  corn  or  oats,  to  have  a  special  covering  of  it$  own  ? 


148  149 

148 ,  149. — Grain  of  broom 
corn  millet  with  husks  on: 
148,  front  view;  149,  back 
view. 


150  151  153 

150-152.  —  Grain  of  wheat :   150,  back  view ; 
151,  front  view ;  152,  front  view  (magnified). 
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92.  Distinction  between  Nuts  and  Akenes.  —  In  ve*7 
small  fruits  it  is  not  easy  to  distinguish  between  a  nut  and 
an  akene,  nor  is  it  very  material.  Technically,  an  akene 
is  a  fruit  composed  of  a  single  carpel,  a  nut  of  two  or  more 
which  have  become  so  completely  fused  together  that  their 
separate  parts  can  be  detected  only  by  examining  the 
unripe  seed  vessel  in  the  flower.  Botanists  apply  the 
terms  very  loosely,  and  the  beginner  need  not  be  distressed 
if  he  can  not  classify  exactly  all  the  specimens  he  meets 
with.  In  general,  the  larger,  harder,  and  bonier  fruits  of 
the  kind  are  called  nuts.  The  family  to  which  a  speci- 
men belongs  must  also  be  taken  into  consideration.  For 
instance,  the  akene  being  the  characteristic  fruit  of  the 
sunflower  family,  any  puzzling  specimen  of  that  family, 
like  the  cockle  bur,  would  naturally  be  classed  as  an 
akene. 

PRACTICAL  QTOSTI0N8 

1.  Name  all  the  indehiscent  fruits  you  can  think  of  that  are  good 
for  food  or  other  purposes. 

2.  Make  a  list  of  the  commonest  indehiscent  fruits  of  your  neighbor- 
hood. 

3.  Which  of  these  are  useful  for  any  purpose? 

4.  Which  are  troublesome  weeds? 

DEHISCENT  FRUITS 

Material.  —  Simple  follicles  of  larkspur,  milkweed,  etc. ;  a  pod  of 
pea  or  bean ;  pods  of  any  species  of  the  mustard  family,  or  of  the  trum- 
pet vine  (Tecoma)\  cotton^  okra,  iris,  or  Indian  shot  (Cannd).  Cotton 
or  okra  are  preferable  if  they  can  be  obtained,  because  the  parts  are 
large  and  well  defined. 

93.  Simple,  or  Monocarpellary  Fruits.  —  Pod,  or  capsule, 
is  the  general  name  given  to  all  dehiscent  fruits.  The 
latter  term  is  properly  confined  to  pods  of  more  than  one 
carpel,  but  the  distinction  is  not  strictly  observed  by  bot- 
anists.    The  simplest  possible  kind  of  a  pod  is 

94.  The  Follicle,  of  which  the  larkspur,  milkweed,  marsh 
marigold,  etc.,  are  familiar  examples.     It  is  composed  of 
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153.- 


-  Follicle  of  milk- 
weed. 


a  single  carpel,  which  may  be  regarded  as  a  modified  leaf. 
Examine  one  of  these  pods  and  you  will 
find  that  it  splits  down  one  side,  which 
corresponds  to  the  edges  of  the  leaf 
brought  together  and  turned  inwards  to 
form  a  placenta  for  the  attachment  of 
the  seed.  This  line  of 
union  is  called  a  suture, 
from  a  Latin  word 
meaning  a  seam. 

95.  The  Carpel  a 
Transformed  Leaf.  — 
The  leaflike  nature  of 
the  carpel  is  very  evi- 
dent in  such  fruits  as 

the  follicles  of  the  Japan  varnish  tree 

(Stcrculia  platanifolia\  where  even  the 

veining  is  quite  distinct,  and  the  whole      154.— Leaflike  foin- 

carpel    so    leaflike    in    appearance   that   cle  of  Jap*"  varnish 

tree :  st  st  sutures. 

there  is  no  mistaking  its  nature.     Indeed, 

after  the  wonderful  transformations  we  have  already  found 
leaves  undergoing,  their  development  into 
the  hardest  and  thickest  of  carpels  need 
not  surprise  us. 

96.  The  Legume.  —  Get  a  pod  of  any 
kind  of  bean  or  pea,  and  observe  that  it 
differs  from  the  follicle  in  having  two 
sutures  or  lines  of  dehiscence.  One  of 
these,  which  runs  along  the  back  of  the 
carpel  and  corresponds  to  the  midrib  of 
the  leaf,  is  called  the  outer,  or  dorsal,  su- 
ture; the  other,  corresponding  to  the 
155.— Legume  oi   united  edges  of  the  carpellary  leaf,  is  the 

bean:      v,     ventral     .  . 

suture;    d,  dorsal   inner,  or  ventral,  suture,  so  called  because 
suture-  it  always  turns  inwards,  that  is,  towards 

the  center  or  axis  of  the  flower. 
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97.  Origin  of  the  Name. — This  kind  of  pod  is  the  char- 
acteristic fruit  of  the  great  pea,  or  pulse  family,  and  gets 
its  name  from  the  Latin  word,  lego,  to  pick,  or  gather, 
because  crops  of  pulse  have  always  been  picked  by  hand 
instead  of  being  cut  or  mown  like  grain  and  hay. 

98.  Sutures. — Place  a  legume  upon  one  side  and  sketch 
it,  labeling  the  sutures.  If  you  cannot  tell  which  is  the 
dorsal  and  which  the  ventral,  open  the  pod  and  observe 
where  the  seeds  are  attached ;  this  is  the  ventral  suture, 
because  in  all  normal  carpels  it  is  the  united  edges  of  the 
leaf  margins,  or  in  other  words,  the  ventral  suture,  that 
forms  the  seed-bearing  surface,  or  placenta. 

99.  Valves. — Sketch  the  open  pod  with  the  seeds  in 
it,  showing  their  point  of  attachment.  Label  this  the//<z- 
centa,  and  the  two  halves  into  which  the  pod  has  split, 
valves.     Notice  that  the  valves  are  not  separate  carpels, 

but  only  two  halves  of  the  same  carpel. 
What  is  the  difference  between  a  legume 
and  an  ordinary  follicle  ? 


157.  —  Legume  of  a  pea,  with     158.  —  Loment  of  beggar's 
partially  constricted  pod.  ticks. 

is6.-Constricted  100'  The  L<>ment,  so  unpleasantly  famil- 
legume  of  Cassia  iar  to  most  of  us  in  the  beggar's  ticks  tribe, 
Ne,S€ml*  is   merely  a  kind   of   legume   constricted 

between  the  seeds  and  breaking  up  into  separate  joints 
at  maturity.  What  kind  of  indehiscent  fruits  do  the  joints 
resemble  when  separated? 

101.    The  Silique  is  the  characteristic  fruit  of  the  mus- 
tard family,  as  the  legume  is  of  the  pea  tribe,  though  it  is 
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common  in  other  plants  also,  the  trumpet  flower  ( Tecoma 
radicans)  being  a  conspicuous  example.  Open  any  con- 
venient specimen  and  notice  the  manner  of  dehiscence. 
How  does  it  differ  from  that  of  the  legume  ?  What  other 
difference  do  you  perceive  ?  Are  the  edges  of  the  valves 
reflexed  or  folded  in  any  way  so  as  to  form  the  two  cells 
or  chambers  into  which  the  silique  is  divided  ?  How  is  the 
partition  made  ?  A  dividing  wall  of  this  sort,  that  is  made 
in  any  other  way  than  by  the  inflexed  margins  of  the  car- 
pels, is  called  a  false  partition.  Sketch 
your  specimen  as  it  appears  with  one 
of  the  valves  removed,  showing  the 
position  and  attachment  of  the  seeds. 
Where  is  the  placenta?  Is  the  false 
partition  parallel  with  the  valves  or  at 
right  angles  to  them?  Compare  it  in 
this  respect  with  other  specimens  of  the 
same  family,  and  with  the  silique  of  the 
trumpet  vine,  if  you 
can  get  one;  is  the 
direction  of  the  parti- 
tion always  the  same? 
Does  it  fall  away  with 
the  valves  or  remain 
attached  to  the  receptacle? 


159  160 

159, 16a —  Silique  of 
mustard:  159,  closed; 
160,  after  dehiscence, 
showing  false  parti- 
tion, /. 


102.  The  Silicle  is  only  a  short  and 
broad  silique,  like  those  of  the  shep- 
herd's purse  (Capsella  Bursa-pastoris) 
and  pepper  grass  (Lepidiuni).  The  last 
two  named  belong  to  the  class  known  as 


x6i  x6s 

161,  16a. — Silicle  ot 
shepherd's  purse :  161, 
entire;  163,  with  one 
carpel  removed,  show- 
ing attachment  of 
seeds,  and  the  false 
partition  running  con- 
trary to  the  flattened 
sides. 


103.  Syncarpous  or  Compound  Pods.  —  Generally  speak- 
ing, there  are  never  more  carpels  in  a  pod  than  there  are 
seed-bearing  sutures.  In  a  boll  of  cotton,  or  a  pod  of  okra, 
iris,  or  other  large  dehiscent  fruit,  notice  the  lines  or  seams 
running  from  base  to  apex  of  the  pericarp  ;  into  how  many 
sections  or  carpels  do  they  divide  it  ?  When  several  car- 
pels unite  in  this  way  into  one  body,  they  form  a  syncar* 
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pons  pod  or  capsule — the  word  "syncarpous"  meaning  "of 
united  carpels."  The  three  large,  leaflike  bodies  at  the 
base  of  the  cotton  boll  (none  in  the  okra  —  unless  very 
immature  pods  are  used  —  or  the  iris)  are  bracts,  and  to- 
gether they  form  an  involucre.  Remove  these  and  also 
the  remains  of  the  flower  cup,  or  calyx,  that  will  be  found 
just  within  them,  and  notice  the  round,  flattish  expansion 
of  the  stem  where  the  fruit  is  attached.  Make  a  sketch  of 
the  closed  capsule,  labeling  this  expansion  receptacle,  the 
stem  itself  peduncle,  the  longitudinal  lines  sutures,  and  the 

spaces  between  them  carpels. 

Open  the  boll,  or  take  one  that 
has  already  dehisced,  remove 
the  lint  with  the  seed  from  two 
of  the  carpels,  allowing  them  to 
remain  in  the  others,  and  sketch 
the  whole  as  it 
appears  on  the  in- 
side. Notice  the 
protruding  ridge 
down  the  center  of 
each  carpel  which 
divides  the  fruit, 
when  closed,  into 
separate  chambers 
or  cells.  Find  out 
to  what  part  the  seeds  are  attached  and  label  it  placenta. 
The  little  threadlike  stalks  that  attach  the  seed  are 
very  small  and  hard  to  distinguish  from  the  fleece,  but 
when  they  are  broken  away,  their  place  can  generally  be 
detected  by  small,  toothlike  projections  on  the  placenta. 

In  pods  like  those  of  okra,  cotton,  iris,  etc.,  the  placenta 
is  said  to  be  parietal,  from  a  Latin  word  meaning  a  wall, 
because  it  projects  from  the  wall  of  the  seed  vessel.  From 
which  suture  does  it  arise,  the  dorsal  or  the  ventral? 
Which  kind  of  sutures  are  those  shown  on  the  exterior  of 
the  boll  ?  (Sees.  94,  98).  Does  it  dehisce  by  the  dorsal 
or  the  ventral  sutures  ?     Notice  that  when  a  capsule  splits 


163-166.  —  Capsule  of  okra :  163,  entire,  c,  c,  car- 
pels, r,  receptacle,  s,  s,  sutures ;  164,  vertical  section, 
//,  placenta,  o,  o,  ovules,  yC  f,/aniculus,  or  seed  stalk; 
165,  single  carpel;  166,  cross  section,  //,  placenta, 
0%  *,  ovules,  s,  s,  sutures. 


Digitized  by  LiOOQ IC 


78  FRUITS 

along  its  dorsal  sutures  in  this  way,  the  segments  into 
which  it  divides  are  made  up  of  the  two  contiguous  halves 
of  adjacent  carpels,  just  as  if  we  should  fasten  a  number 
of  leaves  together  by  their  edges  and  then  split  them  down 
their  midribs,  we  should  get  an  equal  number  of  sections 
made  up  of  the  adjacent  halves  of  different  leaves.  And 
on  the  supposition  that  carpels  are  altered  leaves,  this  is 
precisely  what  happens  in  the  case  of  syncarpous  capsules 
such  as  we  have  been  examining. 

104.  Modes  of  Dehiscence.  —  Make  a  diagram  of  the 
mode  of  dehiscence  of  your  specimen,  and  compare  it  with 
that  of  a  pod  of  the  castor  bean,  jimson  weed,  St.  John's- 
wort,  flax,  etc. ;  or  if  specimens  cannot  be  obtained,  with 
the  accompanying  diagrams.  What  difference  do  you 
t67  l63         perceive  in  their  modes  of  dehiscence? 

S    *\  /A/N    ^he  ^rst  °*  these  ls  caMed 
*      I         /  \         If-  Loculiddal  (Fig.  167),  because  it 

v*-i-/  splits  through  the  back  of  the  carpels  di- 

/^  "N  /"~|  *N    rectly  into  the  cells  or  loculi%  a  word  mean- 
(     j*^ )  1  ^"^  I    ing  "little  chambers."     The  second  is 

x6g  1?0  106.    Septicidal,  that  is,  the  dehiscence 

167-170.— Diagrams  takes  place  through  the  septa,  or  parti- 

gray)  :SC<i67?  iocui£  tions  that  divide  the  cells  (Fig.   168). 

cidai;  i68t  septicidal;  Either  of  these  modes  may  become 

169    and    170,    septi- 

fragal-  107.   Septifragal,  as  in  the   morning- 

glory,  where  the  carpels  break  away  from  the  division 
walls,  leaving  them  attached  to  the  axis  of  the  fruit 
(Figs.  169  and  170). 
Another  common  form 
is  the 

108.  Circumscissile, 
in  which  the  upper  part 
of  the  pod  comes  off  like 
the  lid  of  a  dish,  as  in 
the    purslane,   plantain,  X1%  w 

*  .  171,172. — Circumscissile  capsule  ol  Anagallh: 

nenbane,  amaranth,  etc.  171,  closed;  17a,  open. 
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109.  Union  of  Carpels.  —  The  carpellary  leaves  may  unite 
either  by  their  open  edges,  as  if  a  whorl  like  that  repre- 
sented in  Figure  77  y  were  to  grow  together  by  the  margins 
(Fig.  173);  or  each  may  first  roll  itself 
into  a  simple  follicle  like  the  larkspur 
and  columbine  (Fig.  175),  and  then  a 
number  of  these  may  unite  by  their 
ventral  sutures  into  a  single  syncarpous 


173. — Plan  of  one-celled 
ovary  formed  by  the  union 
of  open  carpellary  leaves 
(Gray). 


174.  —  Cross  section  of 
one-celled  syncarpous  cap- 
sule of  frostweed,  with 
parietal  placentae  (GRAY). 


»75 
175.  — Follicles  of 
larkspur  borne   on 
the  same  torus,  but 
distinct. 


capsule,  with  as  many  cells  as  there  are  carpels  (Fig.  177). 
The  seed-bearing  sutures  being  all  brought  together  in  the 
center,  the  placenta  becomes  central  or  axial.     In  the  first 


xt6 

176. — Pods  of  Eche- 
Teria,  contiguous,  but 
distinct. 


177.  —  Capsule  of  Col- 
chicum,  with  carpels  united 
into  a  syncarpous  pod. 


178 

178.  —  Capsule  of  corr 
cockle,  with  free  axile 
placenta. 


case  (Fig.  174)  the  open  carpels  form  a  one-celled  capsule, 
though  the  placentas  sometimes  project,  as  in  the  cotton 
and  okra,  so  far  as  to  produce  the  effect  of  true  partitions 
with  central  placenta  (Fig.  164).     In  one-celled  capsules, 
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Samaras :  146,  ailanthus ;  147,  maple. 


which  it  separates  at  maturity.  Gather  a  fruiting  cluster 
of  fennel,  parsley,  caraway,  etc.,  and  examine  one  of  the 
small  seedlike  fruits  through  a  lens.  Separate  the  two 
akenes  of  which  it  is  composed,  and  find  the  carpophore 
between  them.  Sometimes  it  splits  in  two  (Fig.  145),  one 
half  going  with  each  achene ;  or  they  may  separate  from 
it  through  their  entire  length  and  remain  suspended  from 
the  top  (Fig.  144).  Notice  the  longitudinal  ribs  on  the 
back  of  the  akenes,  or  merkarps,  as  they  are  called. 
Between  these  ridges  are  situated  the  vitta,  or  oil  tubes  to 

which  the  aromatic 
.  flavor  of  these  fruits 

is  due. 

90.  The  Samara,  or 
key  fruit,  is  an  akene 
provided  with  a  wing 
to  aid  in  its  disper- 
sion by  the  wind. 
The  maple,  ash,  elm,  etc.,  furnish  familiar  examples. 

91.   The  Grain,  or  caryopsis,  so  familiar  to  us  in  all  kinds 

of  grasses,  is  a  modification  of  the 

akene  in  which  the  seed  coats  have 

so  completely  fused  with  the  pericarp 

that  they  can  no  longer  be  distin- 
guished  as  separate   organs.     Peel 

the  husk  from  a  grain  of  corn  that 

has  been  soaked  for  twenty-four  hours,  and  you  will  find  the 

contents  exposed  without 
any  covering ;  remove 
the  shell  of  an  acorn  or 
a  hickory  nut,  and  the 
seed  will  still  be  envel- 
oped by  its  own  coats. 
Would  it  be  any  advan- 
tage for  the  seed  of  an 
indehiscent  fruit,   like  a 

grain  of  corn  or  oats,  to  have  a  special  covering  of  its  own  ? 


148  149 

148, 149. — Grain  of  broom 
corn  millet  with  husks  on: 
148,  front  view;  149,  back 
view. 


150  152  259 

150-152.  —  Grain  of  wheat :   150,  back  view ; 
151,  front  view ;  152,  front  view  (magnified). 
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92.  Distinction  between  Nuts  and  Akenes.  —  In  ve*7 
small  fruits  it  is  not  easy  to  distinguish  between  a  nut  and 
an  akene,  nor  is  it  very  material.  Technically,  an  akene 
is  a  fruit  composed  of  a  single  carpel,  a  nut  of  two  or  more 
which  have  become  so  completely  fused  together  that  their 
separate  parts  can  be  detected  only  by  examining  the 
unripe  seed  vessel  in  the  flower.  Botanists  apply  the 
terms  very  loosely,  and  the  beginner  need  not  be  distressed 
if  he  can  not  classify  exactly  all  the  specimens  he  meets 
with.  In  general,  the  larger,  harder,  and  bonier  fruits  of 
the  kind  are  called  nuts.  The  family  to  which  a  speci- 
men belongs  must  also  be  taken  into  consideration.  For 
instance,  the  akene  being  the  characteristic  fruit  of  the 
sunflower  family,  any  puzzling  specimen  of  that  family, 
like  the  cockle  bur,  would  naturally  be  classed  as  an 
akene.  # 

PRACTICAL  QUESTI0H8 

1.  Name  all  the  indehiscent  fruits  you  can  think  of  that  are  good 
for  food  or  other  purposes. 

2.  Make  a  list  of  the  commonest  indehiscent  fruits  of  your  neighbor- 
hood. 

3.  Which  of  these  are  useful  for  any  purpose? 

4.  Which  are  troublesome  weeds? 

• 

DEHISCENT  FRUITS 

Material.  —  Simple  follicles  of  larkspur,  milkweed,  etc. ;  a  pod  of 
pea  or  bean ;  pods  of  any  species  of  the  mustard  family,  or  of  the  trum- 
pet vine  (Tecomd)',  cotton,  okra,  iris,  or  Indian  shot  (Canna).  Cotton 
or  okra  are  preferable  if  they  can  be  obtained,  because  the  parts  are 
large  and  well  defined. 

93.  Simple,  or  Monocarpellary  Fruits.  —  Pod,  or  capsule, 
is  the  general  name  given  to  all  dehiscent  fruits.  The 
latter  term  is  properly  confined  to  pods  of  more  than  one 
carpel,  but  the  distinction  is  not  strictly  observed  by  bot- 
anists.    The  simplest  possible  kind  of  a  pod  is 

94.  The  Follicle,  of  which  the  larkspur,  milkweed,  marsh 
marigold,  etc.,  are  familiar  examples.     It  is  composed  of 
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which  it  separates  at  maturity.  Gather  a  fruiting  cluster 
of  fennel,  parsley,  caraway,  etc.,  and  examine  one  of  the 
small  seedlike  fruits  through  a  lens.  Separate  the  two 
akenes  of  which  it  is  composed,  and  find  the  carpophore 
between  them.  Sometimes  it  splits  in  two  (Fig.  145),  one 
half  going  with  each  achene ;  or  they  may  separate  from 
it  through  their  entire  length  and  remain  suspended  from 
the  top  (Fig.  144).  Notice  the  longitudinal  ribs  on  the 
back  of  the  akenes,  or  mericarps>  as  they  are  called. 
Between  these  ridges  are  situated  the  vitt<et  or  oil  tubes  to 

which  the  aromatic 
.  flavor  of  these  fruits 

is  due. 


146  »47 

146,147.  —  Samaras:  146,  ailanthus ;  147,  maple. 


90.  The  Samara,  or 

key  fruit,  is  an  akene 
provided  with  a  wing 
to  aid  in  its  disper- 
sion by  the  wind. 
The  maple,  ash,  elm,  etc.,  furnish  familiar  examples. 

91.   The  Grain,  or  caryopsis,  so  familiar  to  us  in  all  kinds 

of  grasses,  is  a  modification  of  the 

akene  in  which  the  seed  coats  have 

so  completely  fused  with  the  pericarp 

that  they  can  no  longer  be  distin- 
guished as  separate   organs.     Peel 

the  husk  from  a  grain  of  corn  that 

has  been  soaked  for  twenty-four  hours,  and  you  will  find  the 

contents  exposed  without 
any  covering ;  remove 
the  shell  of  an  acorn  or 
a  hickory  nut,  and  the 
seed  will  still  be  envel- 
oped by  its  own  coats. 
Would  it  be  any  advan- 
tage for  the  seed  of  an 
indehiscent  fruit,  like  a 

grain  of  corn  or  oats,  to  have  a  special  covering  of  its  own  ? 


148  149 

148, 149. — Grain  of  broom 
corn  millet  with  husks  on: 
148,  front  view;  149,  back 
view. 


ijo  152  259 

150-152.  —  Grain  of  wheat :   150,  back  view; 
151,  front  view ;  152,  front  view  (magnified). 
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92.  Distinction  between  Nuts  and  Akenes.  —  In  ve~/ 
small  fruits  it  is  not  easy  to  distinguish  between  a  nut  and 
an  akene,  nor  is  it  very  material.  Technically,  an  akene 
is  a  fruit  composed  of  a  single  carpel,  a  nut  of  two  or  more 
which  have  become  so  completely  fused  together  that  their 
separate  parts  can  be  detected  only  by  examining  the 
unripe  seed  vessel  in  the  flower.  Botanists  apply  the 
terms  very  loosely,  and  the  beginner  need  not  be  distressed 
if  he  can  not  classify  exactly  all  the  specimens  he  meets 
with.  In  general,  the  larger,  harder,  and  bonier  fruits  of 
the  kind  are  called  nuts.  The  family  to  which  a  speci- 
men belongs  must  also  be  taken  into  consideration.  For 
instance,  the  akene  being  the  characteristic  fruit  of  the 
sunflower  family,  any  puzzling  specimen  of  that  family, 
like  the  cockle  bur,  would  naturally  be  classed  as  an 
akene. 

PRACTICAL  QUESTIONS 

1.  Name  all  the  indehiscent  fruits  you  can  think  of  that  are  good 
for  food  or  other  purposes. 

2.  Make  a  list  of  the  commonest  indehiscent  fruits  of  your  neighbor- 
hood. 

3.  Which  of  these  are  useful  for  any  purpose? 

4.  Which  are  troublesome  weeds? 

• 

DEHISCENT  FRUITS 

Material.  —  Simple  follicles  of  larkspur,  milkweed,  etc. ;  a  pod  of 
pea  or  bean ;  pods  of  any  species  of  the  mustard  family,  or  of  the  trum- 
pet vine  (Tecoma)\  cotton,  okra,  iris,  or  Indian  shot  (Cannd).  Cotton 
or  okra  are  preferable  if  they  can  be  obtained,  because  the  parts  are 
large  and  well  defined. 

93.  Simple,  or  Honocarpellary  Fruits.  —  Pod,  or  capsule, 
is  the  general  name  given  to  all  dehiscent  fruits.  The 
latter  term  is  properly  confined  to  pods  of  more  than  one 
carpel,  but  the  distinction  is  not  strictly  observed  by  bot- 
anists.    The  simplest  possible  kind  of  a  pod  is 

94.  The  Follicle,  of  which  the  larkspur,  milkweed,  marsh 
marigold,  etc.,  are  familiar  examples.     It  is  composed  of 
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which  it  separates  at  maturity.  Gather  a  fruiting  cluster 
of  fennel,  parsley,  caraway,  etc.,  and  examine  one  of  the 
small  seedlike  fruits  through  a  lens.  Separate  the  two 
akenes  of  which  it  is  composed,  and  find  the  carpophore 
between  them.  Sometimes  it  splits  in  two  (Fig.  145),  one 
half  going  with  each  achene ;  or  they  may  separate  from 
it  through  their  entire  length  and  remain  suspended  from 
the  top  (Fig.  144).  Notice  the  longitudinal  ribs  on  the 
back  of  the  akenes,  or  mericarps,  as  they  are  called. 
Between  these  ridges  are  situated  the  vitta,  or  oil  tubes  to 

which    the    aromatic 
.  flavor  of  these  fruits 
is  due. 


90.  The  Samara,  or 

key  fruit,  is  an  akene 
provided  with  a  wing 
146  147  to  aid  in  its   disper- 

I46,i47.-Samaras:  146.  ailanthus;  147.  maple.     ^      fcy     ^     ^^ 

The  maple,  ash,  elm,  etc.,  furnish  familiar  examples. 

91.   The  Grain,  or  caryopsis,  so  familiar  to  us  in  all  kinds 
of  grasses,  is  a  modification  of  the     ^r-^       ^?^k 
akene  in  which  the  seed  coats  have     ^^^    ^^^r 
so  completely  fused  with  the  pericarp  j^Jr  ^j|j 

that  they  can  no  longer  be  distin-       148,149— Grain  of  broom 

.   ,      ,  ,  r»      i     corn  millet  with  husks  on: 

guished  as  separate   organs.     Peel    ^  front  view.  I49#  ^ 
the  husk  from  a  grain  of  corn  that    *iew« 
has  been  soaked  for  twenty-four  hours,  and  you  will  find  the 

contents  exposed  without 
/  any    covering;    remove 

\    the  shell  of  an  acorn  or 
I    a  hickory  nut,  and  the 
seed  will  still  be  envel- 
oped by  ils  own   coats. 
*s*  «s»  »5»  Would  it  be  any  advan- 

150-152. -Grain  of  wheat:   150,  back  view ;      t  f        ^      geed      f  ^ 

151, front  view ;  152,  front  view  (magnified).  " 

indehiscent  fruit,  like  a 
grain  of  corn  or  oats,  to  have  a  special  covering  of  its  own  ? 
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92.  Distinction  between  Nuts  and  Akenes.  —  In  ve~/ 
small  fruits  it  is  not  easy  to  distinguish  between  a  nut  and 
an  akene,  nor  is  it  very  material.  Technically,  an  akene 
is  a  fruit  composed  of  a  single  carpel,  a  nut  of  two  or  more 
which  have  become  so  completely  fused  together  that  their 
separate  parts  can  be  detected  only  by  examining  the 
unripe  seed  vessel  in  the  flower.  Botanists  apply  the 
terms  very  loosely,  and  the  beginner  need  not  be  distressed 
if  he  can  not  classify  exactly  all  the  specimens  he  meets 
with.  In  general,  the  larger,  harder,  and  bonier  fruits  of 
the  kind  are  called  nuts.  The  family  to  which  a  speci- 
men belongs  must  also  be  taken  into  consideration.  For 
instance,  the  akene  being  the  characteristic  fruit  of  the 
sunflower  family,  any  puzzling  specimen  of  that  family, 
like  the  cockle  bur,  would  naturally  be  classed  as  an 
akene.  , 

PRACTICAL  QUESTIONS 

1.  Name  all  the  indehiscent  fruits  you  can  think  of  that  are  good 
for  food  or  other  purposes. 

2.  Make  a  list  of  the  commonest  indehiscent  fruits  of  your  neighbor- 
hood. 

3.  Which  of  these  are  useful  for  any  purpose? 

4.  Which  are  troublesome  weeds? 

• 

DEHISCENT  FRUITS 

Material.  —  Simple  follicles  of  larkspur,  milkweed,  etc. ;  a  pod  of 
pea  or  bean ;  pods  of  any  species  of  the  mustard  family,  or  of  the  trum- 
pet vine  (Tecoma)\  cotton,  okra,  iris,  or  Indian  shot  (Canna).  Cotton 
or  okra  are  preferable  if  they  can  be  obtained,  because  the  parts  are 
large  and  well  defined. 

93.  Simple,  or  Monocarpellary  Fruits.  —  Pod,  or  capsule, 
is  the  general  name  given  to  all  dehiscent  fruits.  The 
latter  term  is  properly  confined  to  pods  of  more  than  one 
carpel,  but  the  distinction  is  not  strictly  observed  by  bot- 
anists.    The  simplest  possible  kind  of  a  pod  is 

94.  The  Follicle,  of  which  the  larkspur,  milkweed,  marsh 
marigold,  etc.,  are  familiar  examples.     It  is  composed  of 


Digitized  by  LiOOQ IC 


72 


FRUITS 


which  it  separates  at  maturity.  Gather  a  fruiting  cluster 
of  fennel,  parsley,  caraway,  etc.,  and  examine  one  of  the 
small  seedlike  fruits  through  a  lens.  Separate  the  two 
akenes  of  which  it  is  composed,  and  find  the  carpophore 
between  them.  Sometimes  it  splits  in  two  (Fig.  145),  one 
half  going  with  each  achene ;  or  they  may  separate  from 
it  through  their  entire  length  and  remain  suspended  from 
the  top  (Fig.  144).  Notice  the  longitudinal  ribs  on  the 
back  of  the  akenes,  or  mericarps,  as  they  are  called. 
Between  these  ridges  are  situated  the  vitta,  or  oil  tubes  to 

which  the  aromatic 
flavor  of  these  fruits 
is  due. 


146  X47 

146, 147. — Samaras:  146,  ailanthus;  147,  maple. 


90.   The  Samara,  or 

key  fruit,  is  an  akene 
provided  with  a  wing 
to  aid  in  its  disper- 
sion by  the  wind. 
The  maple,  ash,  elm,  etc.,  furnish  familiar  examples. 

91.   The  Grain,  or  caryopsis,  so  familiar  to  us  in  all  kinds 

of  grasses,  is  a  modification  of  the 

akene  in  which  the  seed  coats  have 

so  completely  fused  with  the  pericarp 

that  they  can  no  longer  be  distin- 
guished as   separate   organs.     Peel 

the  husk  from  a  grain  of  corn  that 

has  been  soaked  for  twenty-four  hours,  and  you  will  find  the 

contents  exposed  without 
any  covering ;  remove 
the  shell  of  an  acorn  or 
a  hickory  nut,  and  the 
seed  will  still  be  envel- 
oped by  ils  own  coats. 
Would  it  be  any  advan- 
tage for  the  seed  of  an 
indehiscent  fruit,  like  a 

grain  of  corn  or  oats,  to  have  a  special  covering  of  its  own  ? 


148  149 

148,149. — Grain  of  broom 
corn  millet  with  husks  on: 
148,  front  view;  149,  back 
view. 


190  151  15a 

150-152.  —  Grain  of  wheat :   150,  back  view 
151, front  view ;  152,  front  view  (magnified). 
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92.  Distinction  between  Nuts  and  Akenes.  —  In  ve~/ 
small  fruits  it  is  not  easy  to  distinguish  between  a  nut  and 
an  akene,  nor  is  it  very  material.  Technically,  an  akene 
is  a  fruit  composed  of  a  single  carpel,  a  nut  of  two  or  more 
which  have  become  so  completely  fused  together  that  their 
separate  parts  can  be  detected  only  by  examining  the 
unripe  seed  vessel  in  the  flower.  Botanists  apply  the 
terms  very  loosely,  and  the  beginner  need  not  be  distressed 
if  he  can  not  classify  exactly  all  the  specimens  he  meets 
with.  In  general,  the  larger,  harder,  and  bonier  fruits  of 
the  kind  are  called  nuts.  The  family  to  which  a  speci- 
men belongs  must  also  be  taken  into  consideration.  For 
instance,  the  akene  being  the  characteristic  fruit  of  the 
sunflower  family,  any  puzzling  specimen  of  that  family, 
like  the  cockle  bur,  would  naturally  be  classed  as  an 
akene.  # 

PRACTICAL  QUESTIONS 

1.  Name  all  the  indehiscent  fruits  you  can  think  of  that  are  good 
for  food  or  other  purposes. 

2.  Make  a  list  of  the  commonest  indehiscent  fruits  of  your  neighbor- 
hood. 

3.  Which  of  these  are  useful  for  any  purpose? 

4.  Which  are  troublesome  weeds? 

• 

DEHISCENT  FRUITS 

Material.  —  Simple  follicles  of  larkspur,  milkweed,  etc. ;  a  pod  of 
pea  or  bean ;  pods  of  any  species  of  the  mustard  family,  or  of  the  trum- 
pet vine  (Tecoma);  cotton^  okra,  iris,  or  Indian  shot  (Canna).  Cotton 
or  okra  are  preferable  if  they  can  be  obtained,  because  the  parts  are 
large  and  well  defined. 

93.  Simple,  or  Monocarpellary  Fruits.  —  Pod,  or  capsule, 
is  the  general  name  given  to  all  dehiscent  fruits.  The 
latter  term  is  properly  confined  to  pods  of  more  than  one 
carpel,  but  the  distinction  is  not  strictly  observed  by  bot- 
anists.    The  simplest  possible  kind  of  a  pod  is 

94.  The  Follicle,  of  which  the  larkspur,  milkweed,  marsh 
marigold,  etc.,  are  familiar  examples.     It  is  composed  of 
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remove  the  plumule  with  the  hypocotyl  from  the  cotyle- 
don, and  sketch  it.  Make  a  vertical  section  of  another 
soaked  grain  at  right  angles  to  its  broader  face,  and  sketch 
it,  labeling  the  parts  as  they  appear  in  profile.  Make  a 
cross  section  through  the  middle  of  another  grain,  and 
sketch  it.  (A  very  sharp  instrument  must  be  used  in 
making  sections,  or  they  will  not  be  satisfactory.) 
What  proportion  of  the  grain  is  endosperm  and  what 
embryo  ? 

It  has  been  seen  that  one  of  the  effects  of  iodine  is  to 
turn  starch  blue,  or  even  black  (Sec.  26).  Put  a  drop  on 
some  of  the  endosperm  and  note  the 
effect.  Of  what  does  it  consist? 
Test  the  seed  coats  in  the  same  way 
to  see  if  they  contain  any  starch. 


119.  Study  of  a  Typical  Small 
Grain.  —  Make  a  similar  examination 
of  a  grain  of  oats  or  wheat.  Compare 
the  endosperm  of  a  soaked  grain  with 
that  of  an  unsoaked  one;  what  change 
has  taken  place    and   how   do    you 

account  for  it  ?    Test  with  iodine  and 

• 

see  what  it  consists  of.  Which  con- 
tains the  greater  proportion  of  endo- 
sperm, wheat  (or  oats)  or  corn  ? 
Notice  that  both  the  kinds  of  grain  just  examined  have  but 
one  cotyledon,  hence,  such  seeds  are  said  to  be  mono- 
cotyledonous.  The  grains  are  not  typical  seeds  (Sec.  91), 
but  are  selected  for  examination  because  they  are  large 
and  easy  to  obtain,  and  germinate  readily.  Other  mono- 
cotyledonous  seeds  should  be  examined  if  practicable. 
The  blackberry  lily  (Belatncanda)  and  iris  furnish  good 
examples. 


300,  aoi.  —  Dissection  of 
a  grain  of  oats :  200,  entire, 
and  slightly  enlarged, 
showing  c%  cotyledon,  p, 
plumule,  A,  hypocotyl ;  201, 
vertical  section,  c,  coty- 
ledon, e,  endosperm,  p, 
plumule,  A,  hypocotyl. 


120.  Polycotyledons.  —  Remove  one  of  the  scales  from 
a  pine  cone  and  sketch  the  seed  as  it  lies  in  its  place  on 
the  cone  scale.     The  seed  with  its  wing  looks  very  much 
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202,  203.  —  Pitch 
pine  seeds  (Gray)  : 
201,  scale,  or  open 
carpel,  with  one  seed 
in  place;  203,  winged 
seed,  removed. 


like  a  samara  of  the  maple,  but  it  differs  from  all  forms 

of  the  achene  in  being  a  true  seed  and  not  a  fruit.     Notice 

that  the  pine  has  no  closed  seed  vessel, 

or  ovary,  like   the  other  specimens  we 

have  been  considering,  but  bears  its  seed 

naked  in  the   axil  of   the  cone   scales, 

which  may  be  considered  open  carpels. 

Hence,  plants  of  this   kind   are  called 

Gymnosperms,  a  word  that  means  "naked 

seeds." 

Look  at  the  bottom,  or  little  end  of 
the  seed,  with  your  lens,  for  a  small 
opening  like  a  pin  hole.  Make  an  en- 
larged drawing  of  the  seed  as  it  appears  under  the  lens, 
labeling  this  hole  muropyle,  a  Greek  word  meaning  "  a 
little  gate,"  because  it  is  the  entrance  to 
the  interior  of  the  seed. 

Remove  the  coat  from  a  seed  that  has 
been  soaked  for  twenty-four  hours,  and 
examine  it  with  a  lens.  Pick  out  the 
embryo  from  the  endosperm.  Does  the 
endosperm  resemble  that  of  the  corn 
and  wheat?  Test  it  with  iodine  for 
starch.  How  does  the  embryo  differ 
from  those  already  examined?  How  many  cotyledons 
are  there  ? 

Plants  having  more  than  two  seed  leaves  are  said  to  be 
polycotyledonons,  a  word  meaning  "having  many  cotyle- 
dons." This  structure  is  characteristic  of  the  pines,  firs, 
hemlocks,  and  some  other  plants,  mostly  belonging  to  the 
Gymnosperms,  or  naked-seeded  class. 


204.  —  Section  of  pine 
seed,  showing  the  poly- 
cotyledonous  embryo 
(Gray). 


PRACTICAL  QUESTIONS 

1.  What  gives  to  Indian  corn  its  value  as  food?    To  oats ;  wheat; 
barley;  rye;  rice?     (118,  119.) 

2.  Which  of  these  grains  have  the  larger  proportion  of  starch  or 
other  endosperm  to  the  embryo  ? 

3.  Do  the  husks  or  seed  coats  contain  any  nourishment? 
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4.  Is  there  any  nourishment  in  the  embryos,  apart  from  the  endo- 
sperm? 

5.  What  is  bran? 

6.  Why  will  hogs  fatten  in  a  pine  thicket  in  autumn? 


DICOTYLEDONS 

Material.  —  Dry  and  soaked  seeds  of  the  common  bean,  cotton, 
and  castor  bean.  Where  cotton  can  not  be  obtained,  okra,  maple,  ash, 
morning-glory,  or  any  other  convenient  specimens  may  be  used,  pro- 
vided they  are  selected  so  as  to  show  both  the  albuminous  and  the  ex- 
albuminous  structure.  Squash,  pumpkin,  horse-chestnut,  etc.,  also 
make  good  studies.  Beans  should  be  put  to  soak  from  12  to  24  hours 
before  used ;  cotton  about  48 ;  squash  and  pumpkin  from  3  to  5  days, 
and  very  hard  seeds  like  the  okra,  castor  bean,  and  morning-glory 
from  7  to  10.  If  such  seeds  are  clipped  before  soaking,  that  is,  if  a 
small  piece  of  the  coat  is  chipped  away  from  the  end  opposite  the  scar, 
they  will  soften  more  quickly.  Keep  them  in  a  warm  place  with  an 
even  temperature  till  just  before  they  begin  to  sprout,  when  the  con- 
tents become  softened.  Very  brittle  cotyledons  may  be  softened  quickly 
by  boiling  them  for  a  few  minutes. 

121.  Examination  of  Some  Typical  Seeds.  —  Take  a  bean 
from  the  pod,  noticing  carefully  its  point  of  attachment. 
Lay  it  on  one  side  and  sketch  it,  then  turn  it  over  and 
draw  the  narrow  edge  that  was  attached  to  the  pod. 
Notice  the  rather  large  scar  (commonly  called  the  eye  of 
the  bean)  where  it  broke  away  from 
the  point  of  attachment.  Label  this 
in  your  drawing,  hilum.  Just  below 
the  hilum,  look  for  a  minute  round 
pore  like  a  pin  hole.  Label  this 
muropyle.  Compare  a  soaked  bean 
with  a  dry  one ;  what  difference  do 

aos.  aoe'.-A  kidney  bean:     y°U  Pei*Ceive  ?    .H°W  d°  V0U  aCCOUnt 

205,  side  view;  206,  rhaphai    for  the  change  in  size  and  hardness  ? 

mkropyir^  *'  hilUm'  *'  Find  the  hilum  and  the  ™cropyle  in 
the  soaked  bean.  Make  a  section 
through  the  long  diameter  at  right  angles  to  the  flat  sides, 
press  it  slightly  open  and  sketch  it.  Notice  the  line  or 
slit  that  seems  to  cut  the  section  in  half  longitudinally,  and 
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307.  —  Cotyledon 
of  a  bean,  showing 
plumule. 

Sketch  their 


the  small  round  object  between  the  halves  at  one  end ;  can 
you  tell  what  it  is  ? 

Slip  off  the  coat  from  a  whole  bean  and 
notice  its  texture.  Hold  it  up  to  the  light 
and  see  if  it  shows  any  signs  of  veining. 
See  whether  the  scar  at  the  hilum  extends 
through  the  kernel,  or  marks  only  the  seed 
coat.  -Does  the  coat  seem  to  adhere  to 
the  kernel  more  firmly  at  one  point  than 
another?  If  so,  label  this  point  chalaza. 
Lay  open  the  two  flat  bodies  into  which  the 
kernel  divides  when  stripped  of  its  coats, 
inner  face  and  label  them  cotyledons.  Be  careful  not  to 
break  or  displace  the  tiny  bud  packed  away  between  the 
cotyledons,  just  above  the  hilum.  Label  the  round,  stem- 
like portion  of  this  bud,  hypocotyl,  and  the  upper,  more 
expanded  part,  plumule.  Which  way  does  the  base  of  the 
hypocotyl  point,  toward  the  micropyle,  or  away  from  it  ? 
Pick  out  this  budlike  body  entire  and  sketch  as  it  appears 
under  the  lens.  Open  the  plumule  with  a  pin  and  exam- 
ine it  with  a  lens ;  of  what  does  it  appear  to  consist  ?  Do 
you  find  any  endosperm  around  the  cotyledons  as  in  the 
corn  and  oats?  Break  one  of  the  soaked  cotyledons, 
apply  some  iodine  to  it,  and  report  whether  it  contains 
any  starch.  Where  is  the  nourishment  for  the  young  plant 
stored  ?    What  part  of  the  bean  gives  it  its  value  as  food  ? 

Notice  that  in  the  bean  the  embryo  consists  of  three 
parts,  the  hypocotyl,  plumule,  and  cotyledons,  which  com- 
pletely fill  the  seed  coats,  leaving 
no  place  for  endosperm. 


208.  —Cotton  seed  with  lint. 


122.   Dissection   of   a   Cotton 

Seed. -—(Where  cotton  can  not 
be  obtained,  morning-glory, 
okra,  or  maple  may  be  used.) 
Scrape  the  lint  from  a  seed  of  cotton  as  closely  as  pos- 
sible, or  if  practicable,  get  a  specimen  of  one  of  the  smooth 
seeded  varieties  in  cultivation,  and  look  for  a  faint  line  or 
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309  aio 

209,  aio.  —  Dissected  cotton  see<* 

209,  seed  with  lint  removed  (magni- 
fied three  times),  /  funiculus,  or 
seed  stalk,  r,  rhaphe,  ch,  chalaza; 

210,  cross  section  of  the  seed  still 
more  highly  magnified,  showing  the 
crumpled  cotyledons. 


groove  on  one  side,  leading  from  the  small  end  to  the  big 
end.  Make  a  sketch  of  the  side  showing  this  line,  label 
it  rhaphe,  and  the  point  where  it  begins,  at  the  large  end 
of  the  seed,  chalaza.     Look  for  the  hilum  at  the  other 

end  of  the  rhaphe,  and  for  the 
micropyle  near  it,  at  the  small 
end  of  the  seed.  If  they  can 
not  be  distinguished  on  account 
of  the  lint,  make  a  longitudinal 
section  of  a  well-soaked  seed 
and  find  where  the  hypocotyl 
points.  Which  way  did  it 
point  in  the  bean  ?  This  is  the 
case  with  all  seeds ;  the  base 
of  the  hypocotyl  is  towards 
the  micropyle,  and  so  we  can 
always  tell  where  the  micropyle  is  by  noticing  which  way 
the  hypocotyl  points.  Make  an  enlarged  sketch  of  the 
section  as  it  appears  under  the  lens,  and  also  of  a  cross 
section  of  another  soaked  seed  about  midway  between  the 
two  ends,  showing  as  accurately  as  you  can  the  lines  of 
any  folds  or  convolutions  that  you  may  see.  Label  such 
parts  as  you  can  clearly  make  out,  leaving  the  others  till 
after  further  examination. 

From  a  seed  that  has  been  boiled  for  five  or  ten  minutes 
to  soften  the  contents,  gently  remove  the  coats  so  as  to 
leave  the  embryo  whole.  How  many  seed  coats  are 
there  ?  How  do  they  differ  in  color  and 
texture?  Try  to  distinguish  them  in 
the  sketches  you  have  made,  and  label 
the  hard  outer  one  that  corresponds 
to  the  shell  of  an  egg,  testa,  the  soft 
inner  one,  tegmen.  What  is  the  use  of 
each  ?  As  the  coats  were  removed  did 
they  seem  to  adhere  to  the  kernel  more  tenaciously  at 
one  point  than  elsewhere?  Look  for  a  little  dark  spot 
inside  near  the  base,  that  marks  where  the  seed  coats  and 
kernel  adhered  together.     Refer  to  vour  sketch  of  the  out- 


211.  — Embryo  with 
cotyledons  partly  un- 
folded. 
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side  of  the  seed,  and  say  to  what  it  corresponds.  Are 
the  chalaza  and  micropyle  close  together,  as  in  the  bean, 
or  at  opposite  ends  of  the  seed? 

Sketch  the  kernel,  or  embryo,  without  opening  it,  as  it 
appears  under  the  lens.  Notice  the  irregular  fold  or 
groove  down  one  side  that  divides  it  into  two  nearly  equal 
parts.  Label  these  cotyledons.  Observe  the  complicated 
way  in  which  they  are  folded.  Try  to  imitate  it  with  a 
piece  of  paper.  Would  any  other  way  of  folding  fit  them 
so  snugly  into  the  seed  coats?  Straighten  them  out  as 
well  as  you  can  and  sketch  them.  Which  are  most  leaf- 
like, the  cotyledons  of  the  bean  or  the  cotton  ?  Are  either 
of  them  at  all  similar  in  shape  to  the  foliage  leaves  of  their 
respective  plants  ?  How  do  they  compare  in  size  relatively 
to  the  size  of  the  respective  seeds  ?  Which  are  best  fitted 
to  perform  the  office  of  true  leaves  ? 

In  seeds  like  the  pea  and  bean,  where  the  cotyledons 
are  too  thick  and  clumsy  to  do  well  the  work  of  true  leaves 
the  young  plant  will  need  a  well-developed  plumule  to 
begin  life  with,  but  where  the  cotyledons  are  thin  and 
leaflike,  as  in  the  cotton,  and  to  a  less  degree  in  the  pump- 
kin and  squash,  and  capable  of  developing  quickly  into 
true  leaves,  there  is  generally  no  plumule  formed  in  the 
embryo. 

123..  The  Castor  Bean.  —  Lay  a  castor  bean  on  a  sheet 
of  paper  before  you  with  its  flat  side  down ;  what  does  it 
look  like?  The  resemblance  may  be  increased  by  soak- 
ing the  seed  a  few  minutes,  in  order  to  swell  the  two  little 
protuberances  at  the  small  end.  Can  you  think  of  any 
benefit  a  plant  might  derive  from  this  curious  resemblance 
of  its  seed  to  an  insect  ? 

Sketch  the  seed  as  it  lies  before  you,  labeling  the  pro- 
tuberance at  the  apex,  caruncle.  The  caruncle  is  no 
essential  part  of  the  seed,  but  a  mere  appendage  devel- 
oped by  various  plants,  the  use  of  which  is  not  always 
clear.  What  appears  to  be  its  object  in  the  castor  bean  ? 
It  may  occur  on  any  part  of  the  seed,  though  it  generally 
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219-214.  —  Castor  bean  (slightly  magnified) : 
212,  back  view;  213,  front  view,  ch,  chalaza,  r, 
rhaphe,  ca,  caruncle ;  214,  vertical  section,  e,  em- 
bryo, «i,  endosperm. 


takes  some  other  name  when  borne  elsewhere  than  at  the 

micropyle,  of  which 
it  is  usually  an  out- 
growth. 

Turn  the  seed  over 
and  sketch  the  other 
side.  Notice  the 
colored  line  or  stripe 
that  runs  from  the 
large  end  to  the 
caruncle.  This  repre- 
sents the  rhaphe.  Its 
starting  point  near  the  large  end,  which  is  marked  in  fresh 
seeds  by  a  slight  roughness,  is  the  chalaza.  Where  the 
rhaphe  ends,  just  at  the  beak  of  the  caruncle,  you  will  find 
the  hilum.  The  micropyle  is  covered  by  the  caruncle, 
which  is  an  outgrowth  from  it. 

Next  cut  a  vertical  section  through  a  seed  that  has  been 
soaked  for  several  days,  at  right  angles  to  the  broad  sides, 
and  sketch  it.  Label  the  thick  outer  coat  testa,  the  deli- 
cate inner  one  tegmen,  the  white,  pasty  mass  within  that, 
endosperm.  Can  you  make  out  what  the  narrow  white  line 
running  through  the  center  of  the  endosperm,  dividing  it 
into  two  halves,  represents  ?  Make  a  similar  sketch  of  a 
cross  section.  Notice  the  same  white  line  running  hori- 
zontally across  the  endosperm,  dividing  it  into  two  equal 
parts.  To  find  out  what  these  lines  are,  take  another  seed 
(always  use  soaked  seeds  for  dissection)  and  remove  the 
coats  without  injuring  the  kernel.  Notice  the  little  dark 
spot  where  it  was  joined  to  the  coats  at  the  chalaza.  Split 
the  kernel  carefully  round  the  edges,  remove  half  the 
endosperm,  and  sketch  the  other  half  with  the  delicate 
embryo  lying  on  its  inner  face.  You  will  have  no  diffi- 
culty now  in  recognizing  the  lines  in  your  drawings  as 
sections  of  the  thin  cotyledons.  Where  is  the  hypocotyl, 
and  which  way  does  its  base  point  ?  Remove  the  embryo 
from  the  endosperm,  separate  the  cotyledons  with  a  pin, 
and  hold  them  up  to  the  light  to  see  their  beautiful  texture. 
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Sketch  them  under  the  lens,  showing  the  delicate  venation. 
Is  there  any  plumule  ? 

Test  the  endosperm  with  a  little  iodine  to  see  if  it 
contains  any  starch.  Crush  a  bit  of  it  on  a  piece  of  white 
paper  and  see  if  it  leaves  a  grease  spot.  What  does  this 
show  that  it  contains  ?  Test  the  embryo  in  the  same  way, 
and  see  whether  it  contains  any  oil. 

124.  Arrangement  of  the  Embryo.  —Notice  the  difference 
in  the  way  the  embryo  is  packed  in  the  castor  bean,  and 
in  such  seeds  as  the  cotton,  okra,  and  maple.  In  the 
former  it  is  said  to  be  straight,  while  in  the  latter  it  is 


215  216  217  218 

215-218. — Arrangement  of  embryo  in  endosperm  (Gray):  215,  morning-glory; 

216,  barberry ;  217,  potato ;  218,  four  o'clock. 

folded  ox  plicate.  In  different  seeds  it  may  be  coiled  and 
folded  in  many  different  ways.  It  may  also  be  packed 
within  the  endosperm,  as  the  castor  embryo,  or  coiled  or 
wrapped  around  it,  as  in  the  chickweed. 

125.  Storage  of  Nourishment  in  the  Seed.  —  In  the  various 
seeds  examined  we  have  seen  that  the  nourishment  for 
the  young  plant  is  either  stored  in  the  embryo  itself,  as  in 
the  cotyledons  of  the  bean,  acorn,  squash,  etc.,  or  packed 
about  them  in  the  form  of  endosperm,  as  in  the  corn, 
wheat,  and  castor  bean. 

The  latter  are  classed  by  botanists  as  albuminous,  the 
former  as  ex-albuminous — the  word  "albumin"  referring  not 
to  the  chemical  composition  of  the  food  supply,  but  to  its 
office,  which  is  similar  to  that  of  the  albumen,  or  white  of 
the  egg  stored  up  for  the  nourishment  of  the  hatching 
chick.  The  older  botanists,  recognizing  the  analogies 
between  the  seed  and  the  egg,  and  not  understanding  the 
true  nature  of  either,  regarded  the  seed  as  a  sort  of  vege- 
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table  egg,  and  named  the  reserve  material  we  now  call 
endosperm,  albumen.  It  is  now  known  to  be  something 
very  different,  however,  from  the  white  of  an  egg.  Fre- 
quently it  is  starch,  as  we  have  seen  in  the  corn,  wheat, 
oats,  etc.,  or  it  may  be  an  oil,  as  in  the  castor  bean  and 
peanut,  or  something  quite  different  from  either.  Hence, 
modern  botanists  have  renamed  this  substance  endosperm, 
a  word  meaning  merely  something  contained  "  within  the 
seed,"  and  therefore  applicable  to  any  kind  of  substance. 
The  old  adjectives,  albuminous  and  ex-albuminous,  have 
been  retained  for  want  of  something  better  —  ex-endo- 
spermous  being  such  an  awkward  compound  that  even 
botanists  hesitate  to  use  it. 

By  far  the  greater  number  of  seeds  are  albuminous; 
that  is,  they  consist  of  an  embryo  with  more  or  less  nour- 
ishing matter  stored  about  it  in  various  ways.  Even  in 
ex-albuminous  seeds  the  endosperm  is  present;  it  has 
merely  been  absorbed  and  stored  in  the  cotyledons  before 
germination. 

126.  Principles  of  Classification.  —  We  are  now  prepared 
to  understand  the  great  fundamental  distinctions  upon 
which  botanists  base  their  classification  of  Spermatophytes, 
or  seed-bearing  plants.  The  first  division  depends  upon 
the  presence  or  absence  of  a  seed  vessel,  and  ranges  all 
the  higher  plants  into  two  classes  according  to  this  fea- 
ture.    The  first  division  embraces  the 

127.  Gymnosperms,  or  naked-seeded  plants,  of  which  we 
have  had  an  example  in  the  pine.  They  are  the  most 
primitive  type  of  seed-bearing  plants  and  the  most  ancient. 
Though  they  are  not  so  abundant  now  as  in  past  ages, 
numbering  only  about  four  hundred  known  species,  they 
present  many  diversities  of  form,  which  seem  to  ally  them 
on  the  one  hand  with  the  lower,  or  spore-bearing  plants 
(ferns,  mosses,  etc.),  and  on  the  other  with  the 

128.  Angiosperms,  or  plants  that  produce  their  seeds  in 
a  special  covering  of  closed  carpels,  like  most  of  the  fruits 
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and  pods  that  we  have  been  considering.  This  group 
contains  all  the  true  flowering  plants,  and  forms  the  most 
important  part  of  the  vegetation  of  our  globe,  numbering 
not  less  than  one  hundred  thousand  species.  It  is  divided 
into  two  great  groups,  distributed,  as  we  have  seen,  accord- 
ing to  the  number  of  their  cotyledons,  into 

129.  Monocotyledons  and  Dicotyledons.  —  These  are 
further  distinguished  by  the  fact  that  dicotyledons  have, 
as  a  general  thing,  net-veined,  and  monocotyledons,  parallel- 
veined  leaves.  The  cause  of  this  difference,  science  has 
never  yet  been  able  to  explain,  so  that  for  the  present  we 
shall  have  to  accept  it  as  a  fact  which  we  can  not  under- 
stand. There  are  other  differences,  also,  in  the  structure 
of  the  flower  and  the  stem,  which  will  be  considered  later. 


PRACTICAL  QUBSTI0H8 

1.  Make  a  list  of  all  the  seeds  you  can  think  of  that  have  very  thick 
cotyledons. 

2.  Draw  a  line  under  all  that  are  used  as  food  by  man  or  beast. 

3.  Could  a  species  derive  any  advantage  from  tempting  animals  to 
eat  and  destroy  its  seed?     (117.) 

4.  What  then  is  the  advantage  to  the  plant  of  providing  this  food 
supply?    (125.) 

5.  Do  you  find  any  edible  seeds  without  protection,  and  if  so, 
account  for  their  want  of  it. 

6.  Make  a  list  of  all  the  albuminous  seeds  you  can  think  of  that  are 
used  for  food  or  other  purposes,  such  as  medicines  and  unguents. 

7.  Do  you  find  as  many  food  materials  among  these  as  among  the 
ex-albuminous  kind  ? 

8.  Are  they  in  general  as  well  protected  as  ex-albuminous  seeds? 

9.  How  do  the  two  compare,  in  a  general  way,  as  to  size  ? 

10.  What  part  of  the  following  plants  do  we  eat,  the  fruit  or  the 
seed?  Corn;  wheat;  hickory  nut;  cocoanut;  Brazil  nut;  peanut; 
beechnut ;  string  beans ;  honey  locust ;  coffee ;  anise ;  celery. 

11.  From  what  part  of  the  castor  bean  do  we  get  the  oil?  Of  the 
peanut  ?    Of  the  cotton  seed  ? 

12.  What  gives  to  cotton-seed  meal  its  value  as  cattle  food? 

13.  Is  there  any  valid  objection  to  the  wholesomeness  of  peanut  oil, 
and  cotton-seed  lard? 
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FORMS  AND  GROWTH  OF  SEED 

Material.  — Various  kinds  of  pods  and  fruits  with  the  seed  stfll 
attached  to  the  placentas,  such  as  the  following.  Straight  seeds: 
buckwheat,  smilax,  dock,  knotweed.  Inverted:  castor  bean,  cotton, 
violet,  magnolia,  cherry,  apple,  and  the  majority  of  common  seeds. 
Curved :  bean,  purslane,  jimson  weed,  okra,  and  most  of  the  pink  family. 

130.  Erect  Seeds.  —  The  mofct  natural,  and  at  the  same 
time  the  least  common  mode  of  attachment  is  for  a  seed  to 
stand  erect  upon  its  stalk  like  a  pink  or  a 
rosebud  on  its  stem.  A  seed  that  grows 
in  this  manner  is  said  to  be  orthotropous 
(Figs.  220,  221).  If  we 
imagine  the  seed  coats  to 
be  separated  from  each 
other  and  from   the  em- 

21a  — An  erect    ,  .,         ,. 

flower,    showing   bryos,  as  in  the  diagram 

attachment  of  the    (Fig.    220),    we    shall   See 

that   the   parts  all  come 

together  and  coalesce  at  the  base,  where 

they  are  attached  to  the  seed  stalk,  just 

as  all  the  parts  of  a  flower  adhere  at 

the  receptacle  (Fig.  221).  This  point, 
the  organic  base  of  the 
seed,  is  the  chalaza,  and 
you  can  now  understand  the  tendency  of 
the  coats  of  the  different  seeds  examined 
to  cohere  there.  An  inspection  of  the 
diagram  will  show  that  in  orthotropous 
seeds  the  hilum  and  chalaza  will  always 
coincide.  At  the  other  end,  the  tip  or 
apex  of  the  seed  (Fig.  220),  the  coats  do 
not  quite  come  together,  thus  causing  the 
small  aperture  that  we  labeled  "micropyle" 
in   our   drawings.      In   this    arrangement 

gray)1  ^  (a^    the  microPyle  wi^  always  be  opposite  the 
chalaza,  and   it  marks  the   organic  apex 
of  the  seed  as  the  chalaza  does  its  base. 


aao.  —  Diagrammatic 
section  of  a  typical 
or  orthotropous  seed 
(Gray),  showing  the 
outer  coat,  a;  the  in- 
ner, 4;  the  nucleus,  c\ 
the  chalaza,  or  place 
of  junction  of  these 
parts,  (L 


221.  —  Section  of 
an  upright  flower, 
showing  insertion  of 


\ 


Digitized  by  VjOOQ IC 


FORMS  AND  GROWTH  OF  SEED 


99 


131.  Inverted  Seeds.  —  But  sometimes  a  flower  turns 
over  on  its  stalk,  like  the  snowdrop  and  harebell,  and  the 
same  thing  often  happens  to  a  seed.  This  gives  rise  to 
the  inverted,  or  anatropons  kind  (Fig.  223).  In  this  case, 
which  is  due  to  certain  peculiarities  in  the  early  growth  of 
the  seed,  the  stalk  does  not  remain  separate  like  the  stem 
of  a  pendent  flower,  but  coalesces  more 
or  less  completely  with  the  coats,  and 
thus  forms  the  rhaphe  (Fig.  223),  d.  The 
chalaza  remains  at  the  base,  cA,  which  is 
now  by  inversion  at 
the  top;  but  as  the 
stalk,  or  rhaphe,  is 
adherent  to  the  coats, 
it  can  not  break  away 
at  the  base,  and 
hence,  in  anatropous  seeds  the  hilum 
and  micropyle  are  brought  close  to- 
gether, at  the  real  apex  of  the  seed. 
The  adherent  stalk,  or  rhaphe,  often 
becomes  reduced  to  a  mere  line  or 
groove,  as  we  saw  in  the  cotton  and 
castor  bean,  or  may  disappear  alto- 
gether, but  the  chalaza  can  generally 
be  distinguished  by  a  tendency  of 
the  parts  to  cohere  at  that  point. 
Variations  in  these  modes  of  attachment  are  shown  in 
Figures  225,  226.  In  the  campylotropous  or  curved  kind, 
the  seed  is  bent  over  during  early  growth  into  a  circular  or 
kidney  shape,  so  that  the  micropyle  is  brought  into  close 


222.  —  A  pendulous 
flower,  showing  the 
inverted  position. 


223. — Diagram  of  an 
inverted  or  anatropous 
seed,  showing  the  parts  in 
section:  a,  outer  coat;  6, 
inner  coat;  c,  nucleus; 
d,  rhaphe;  ch,  chalaza; 
k,  hilum;  m,  micropyle 
{after  GRAY). 


334  a25 

224-227. — Seeds  (Gray)  :  224,  orthotropous  seed  of  buckwheat,  c,  hilum  and 

chalaza,  /  micropyle ;   225,  campylotropous  seed  of  a  chickweed,  c,  hilum  and 

chalara, /  micropyle;  226,  amphitropous  seed  of  mallow,/  micropyle,  A,  hilum, 

r,  rhaphe,  c,  chalaza ;  227,  anatropous  seed  of  a  violet,  the  parts  lettered  as  in  the  last. 


Digitized  by  LiOOQ IC 


100  SEEDS  AND  SEEDLINGS 

juxtaposition  with  the  hilum,  as  we  saw  in  thebe?n.  How 
does  this  differ  from  the  anatropous  kind  ?  Compare  the 
seed  you  have  examined  and  the  drawings  you  have  made 
with  Figures  224-227,  and  see  if  you  can  tell  to  which 
class  each  belongs.  Why  are  these  distinctions  not  appli- 
cable to  corn  and  other  grains  ?  (Sec.  91). 

132.  Position  in  the  Pericarp.  —  The  terms  "orthotro- 
pous,"  "anatropous,"  etc.,  refer  to  the  position  of  the  seed 
on  its  footstalk  and  have  nothing  to  do  with  its  attachment 


# 


«a8  aag  a^o 

228-230.—  Position  of  seeds  in  the  carpels:  228,  erect  seed  of  Ceanothus;  229. 
horizontal  anatropous  seeds  of  the  European  star-of-Bethlehem ;  230,  suspended 
seeds  of  Polygala. 

to  the  pericarp,  which  may  be  either  erect,  horizontal,  or 
suspended.  An  orthotropous  seed  may  hang  bottom  up- 
wards from  the  apex  of  the  carpel  without  altering  its 
character ;  and  in  like  manner  one  of  the  anatropous  kind 
may  be  attached  in  such  a  way  as  to  bring  it  back,  by  a 
double  inversion,  to  the  upright  position.  The  castor  bean 
furnishes  a  good  example  of  this. 

133.  Seed  Dispersal. — This  subject  has  already  been 
touched  upon  in  the  chapter  on  fruits,  and  the  object  of 
distribution  is  in  both  cases  the  same.  The  agencies  of 
dispersal  are  either  natural,  i.e.  by  wind,  water,  and  animals, 
or  artificial,  that  is,  by  man. 

134.  Wind  Dispersal.  —  A  common  example  of  wind  dis- 
persal is  afforded  by  the  class  of  plants  known  to  farmers 
as  "  tumble  weeds."  Well-known  examples  of  these  are  the 
Russian  thistle,  winged  pigweed,  "  old  witch  grass,"  hair 
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grass,  etc.     Such  plants  generally  grow  in  light  soils  and 
either  have  very  light  root  sys- 
tems, or  are  easily  broken  from 


232.  —  Panicle  of  "  old  witch 
grass,"  a  common  tumble 
weed. 


931.  —  A  fruiting  plant  of  winged  pigweed 
(  Cycloloma) ,  showing  the  bunchy  top  and  weak 
anchorage  of  a  typical  tumble  weed. 


their  anchorage  and  left  to  drift 
about  on  the  ground.  The 
spreading,  bushy  tops  become 
very  light  after  fruiting  so  as  to  be  easily  blown  about  by 
the  wind,  dropping  their  seeds  as  they  go,  until  they  finally 
get  stranded  in  ditches  and  fence  corners,  where  they 
often  accumulate  in  great  numbers  during  the  autumn 
and  winter. 

In  the  Japan  varnish  tree  (Sterculia  platanifolia)  the 
seeds  remain  attached  all  through  the  winter  to  the  open 
follicle,  which  becomes  very  light  when  dry,  and  acts  as  a 
sort  of  float  for  wafting  the  seeds  away  on  every  breeze. 

135.  Explosive  Capsules.  —  Some  plants  undertake  to 
disperse  their  seeds  without  the  intervention  of  any  external 


233  «34  2J5 

233-235.  —  233.  A  pod  of  wild  vetch,  with  mature  valves  twisting  spirally  to 
discharge  the  seed ;  234,  pod  of  crane's-bill  discharging  its  seed ;  235,  capsules  of 
witch-hazel  exploding. 
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agent  Examples  of  this  kind  are  the  violet,  witch-hazel, 
and  touch-me-not,  whose  capsules  dehisce  with  a  little 
explosion  and  shoot  out  the  seeds  as  if  they  were  fairy 
mortars.  It  is  worth  while  to  gather  a  bough  of  witch-hazel 
in  winter  and  keep  it  in  the  schoolroom  to  watch  the  explo- 
sions. In  other  cases,  the  carpels  curl  upwards  with  a 
sudden  jerk,  as  in  some  of  the  geranium  family,  or  twist 
themselves  into  a  spiral,  like  the  valves  of  the  rabbit  pea 
(  Vicia  Americana),  thus  acting  as  a  spring  to  eject  the 
seeds. 

136.  Animal  Agency.  —  Examples  of  adaptation  for  dis- 
persal by  means  of  animals  were  given  in  Section  117,  but 
by  far  the  most  active  agent  in  the  dissemination  of  both 
fruits  and  seeds  is  man.  This  is  the  frequent  result  of 
intention  on  his  part,  in  the  introduction  and  cultivation  of 
new  grains,  fruits,  and  vegetables,  and  he  works  to  the  same 
end  unconsciously  and  often  to  his  great  detriment  by  the 
transportation  of  the  bulbs  or  seeds  of  pernicious  weeds  in 
the  dirt  clinging  to  hoes  and  plowshares,  and  the  mixture 
of  impurities  with  his  crop  seeds  through  ignorance,  care- 
lessness, or  unavoidable  causes.  This  mode  of  dispersal, 
however,  is  purely  artificial,  and  except  in  the  case  of  a 
few  weeds  that  have  adjusted  themselves  to  the  conditions 
of  cultivation,  is  not  correlated  with  any  special  adaptations 
in  the  plants  themselves,  many  of  our  most  widely  distrib- 
uted weeds,  such  as  the  rib  grass,  or  common  plantain,  the 
mayweed  and  the  narrow-leaved  sneezeweed,  possessing 
very  imperfect  natural  means  of  dispersal 

PRACTICAL  QUB8TI01T8 

1.  Name  the  ten  most  troublesome  weeds  of  your  neighborhood. 

2.  What  natural  means  of  dispersal  have  they? 

3.  Which  of  them  seem  to  owe  their  propagation  to  man? 

4.  Are  there  any  tumble  weeds  in  your  neighborhood  ? 

5.  Should  you  expect  to  find  such  weeds  abundant  in  a  hilly  or  a 
veiy  woody  country? 

6.  What  situations  are  best  fitted  for  their  propagation  ? 

7.  Make  a  list  of  all  the  seeds  you  can  think  of  that  are  adapted  to 
dispersion  by  the  wind;  by  water;  by  animals. 
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8.  Mention  some  of  the  ways  in  which  weeds  can  be  propagated 
by  careless  formers. 

9.  Why  are  so  many  strange  weeds  or  other  new  plants  found  first 
along  railroad  tracks? 

10.  Account  for  the  absence  of  weeds  in  forests  and  groves. 

11.  Suggest  ways  for  checking  the  propagation  of  weeds,  and  of 
stopping  their  introduction. 

GERMINATION 

Material.  —  Seed  of  any  kind  that  will  germinate  readily  and  with 
a  moderate  degree  of  heat.  Corn,  oats,  cotton,  beans,  mustard,  will 
any  of  them  answer.  Six  or  eight  ordinary  preserving  jars,  or  bottles. 
Some  moist  cotton,  sawdust,  or  layers  of  blotting  paper,  or  old  flannel. 
Some  vaseline,  or,  if  this  is  not  at  hand,  lard. 

137.  Conditions  of  Germination.  —  If  kept  perfectly  dry, 
seed  may  sometimes  be  preserved  for  months,  or  even 
years.  Peas  have  been  known  to  sprout  after  ten  years, 
red  clover  after  twelve,  and  tobacco  after  twenty.  Ordi- 
narily, however,  the  vitality  of  seeds  diminishes  with  age, 
and  in  making  experiments  it  is  best  to  select  fresh  ones. 
The  ones  used  for  comparison  should  also,  as  far  as  pos- 
sible, be  of  the  same  size  and  weight. 

138.  Moisture.  —  Can  seeds  have  too  much  moisture? 
To  answer  this  question  drop  a  number  of  dry  grains  of 
corn,  oats,  or  other  convenient  seed,  into  a  bottle  or  other 
vessel  with  a  bedding  of  cotton  or  paper  that  is  barely 
moistened,  and  an  equal  number  of  soaked  seeds  of  the  same 
kind  into  another  vessel  with  a  saturated  bedding  of  the 
same  material.  In  a  third  vessel  place  the  same  number 
of  soaked  seed,  covering  them  partially  with  water,  and  in 
a  fourth  cover  the  same  number  entirely.  Label  them  1, 
2,  3,  and  4,  and  keep  all  together  in  a  warm  and  even 
temperature,  and  note  the  rate  of  germination  in  the  dif- 
ferent vessels. 

139.  Air.  —  Next  arrange  in  a  similar  manner  a  glass 
jar  containing  the  same  kind  of  seed  as  before,  using  a 
sufficient  quantity  to  fill  it  at  least  half  full.  The  vessel 
should  be  large  enough  to  hold  at  least  a  liter  (about  one 
quart).     Seal  it  hermetically  so  as  to  prevent  the  access  of 
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fresh  air.  Label  it  5,  and  place  it  with  the  other  four  The 
water  used  for  soaking  the  seeds  and  for  moistening  the 
bedding  in  this  experiment  should  first  have  had  its  con- 
tained air  expelled  by  boiling. 

To  test  the  behavior  of  seeds  in  the  entire  absence  of 
air  is  difficult,  because  it  is  not  possible  to  expel  all  traces 
of  the  atmosphere  even  with  an  air  pump. 

140.  Temperature.  —  Arrange  some  soaked  seeds  in 
three  or  four  different  vessels  just  as  in  No.  2,  in  the  first 
experiment,  and  place  where  they  will  be  subjected  to  dif- 
ferent temperatures,  ranging  say  from  o°  to  30°  C.  (about 
320  to  86°  F.).  Test  frequently  with  a  thermometer,  keep- 
ing the  temperature  as  even  as  possible,  and  maintaining 
an  equal  quantity  of  moisture  in  each  vessel.  Keep  a 
record  of  the  number  of  seed  sprouted  in  each  after  every 
twenty-four  hours.  In  those  parts  of  the  South  where 
the  cold  is  not  continuous  enough  to  keep  seed  from  ger- 
minating under  ordinary  conditions,  experiments  in  low 
temperatures  can  not  very  well  be  made  unless  there  is  a 
refrigerator  available.  In  sections  where  there  is  continu- 
ous cold,  tests  might  also  be  made  of  the  minimum  tem- 
perature at  which  different  seeds  will  germinate.  Sachs 
found  the  minimum  for  corn  to  be  9°4  C.  (about  490  F.), 
and  for  the  gourd,  140  C.  (about  580  F.). 

141.    Recording  Observations.  —  Arrange  a  page  of  your 
notebook  after  the  model  given  below,  and  record  your 

Number  of  Seeds  Germinated 


No.  of  hours 

24 

48 

72 

4d. 

5d. 

6d. 

7d. 

8d. 

10  d. 

W2. 

No.  of  vessel     . 

2 
3 
4 
5 

6 



— 

No.  of  vessel     . 
No.  of  vessel     . 





No.  of  vessel     . 

No.  of  vessel 
No.  of  vessel     . 
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observations  at  intervals  of  twenty-four  hours.  When 
most  of  the  seeds  in  jar  5  (Sec.  139)  have  begun  to  sprout, 
insert  a  thermometer  and  let  it  remain  two  or  three  min- 
utes. Does  it  indicate  any  change  of  temperature  ?  Re- 
fer to  Section  29  and  account  for  the  change.  If  cotton 
seed  are  used,  the  rise  of  temperature  will  be  very  marked. 

142.  Vitality.  —  A  very  interesting  point  is  to  test  the 
temperature  at  which  different  seed  lose  their  vitality,  by 
subjecting  dry  and  soaked  ones  of  various  kinds  to  dif- 
ferent degrees  of  heat  and  cold.  Notice  how  the  extremes 
tolerated  are  affected  by:  first,  the  length  of  time  the  seeds 
are  exposed ;  second,  by  the  amount  of  water  contained  in 
them ;  and  third,  by  the  nature  of  the  seed  coats. .  Every 
farmer  knows  that  the  effect  of  freezing  is  much  more 
injurious  to  plants  or  parts  of  plants  when  full  of  sap 
(water)  than  when  dry.  This  is  because  in  freezing  the 
water  expands  and  ruptures  the  tissues,  thus  setting  up 
internal  disturbances  which  are  liable  to  result  in  death, 
especially  if  thawing  takes  place  so  rapidly  that  the  life 
processes  have  not  time  to  readjust  themselves.  In  like 
manner  it  will  be  found  that  when  seeds  are  subjected  to 
moist  heat,  they  are  killed  at  a  lower  temperature  and  in 
a  shorter  time  than  when  dry.  When  heated  in  water 
of  the  same  temperature,  those  seeds  will  be  found  to 
resist  best  whose  coats  are  most  impervious  to  the 
liquid. 

143.  Time  Required  for  Germination.  —  Arrange  in  a  bed 
of  moist  sand,  placed  between  two  soup  plates,  seeds  of 
various  kinds.  Good  specimens  would  be  some  of  the  fol- 
lowing: corn,  wheat,  peas,  cotton,  okra,  turnip,  apple, 
morning-glory,  orange,  grape,  persimmon,  castor  bean,  pea- 
nut, etc.  Clip  some  of  the  harder  ones  and  place  them  in 
the  same  germinator  with  undipped  ones.  Keep  all  under 
similar  conditions  as  to  temperature,  moisture,  etc.,  and 
record  the  time  required  for  each  to  sprout.  What  is  the 
effect  of  clipping,  and  why  ? 
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144.    The  Relative  Value  of  Perfect  and  Inferior  Seed.  — 

From  a  number  of  seeds  of  the  same  species  select  half  a 


ii 
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236.  —  Stem  development  of  seed- 
lings raised  from  healthy  grains  of 
barley;  weight,  39.5  grams  (about 
500  grs.). 


MMWH 

237. — Stem  development  of  seedling? 
raised  under  exactly  similar  conditions 
from  the  same  number  of  inferior  grains; 
weight,  23  grams  (about  350  grs.). 


dozen  of  the  largest,  heaviest,  and  most  perfect,  and  an 
equal  number  of  small,  inferior  ones.  If  a  pair  of  scales 
is  at  hand,  the  different  sets  should  be  weighed  and  a 

record  kept  for 
comparison  with 
the  seedlings  at 
the  end  of  the  ex- 
periment. Plant 
the  two  sets  in 
pots  containing 
exactly  the  same 
kind  of  soil,  and 
keep  under  identi- 
cal conditions  as 
to  light,  tempera- 
ture, and  moisture. 


«3*  «39 

238,  239.  —  Improvement  of  corn  by  selection:   238, 

original  type ;  239,  improved  type  developed  from  it 


Keep  the  seedlings  under  observation  for  two  or  three 
weeks,  making  daily  observations  and  occasional  drawings 
of  the  height  and  size  of  the  stems,  and  the  number  of 
leaves  produced  by  each. 

These  experiments  can  be  carried  on  simultaneously 
with  the   study  of   Seedlings  and   Growth.      It   is  not 


Digitized  by  LiOOQ IC 


SEEDLINGS  107 

expected  that  any  one  class  will  have  time  to  complete 
them  all,  but  a  number  are  suggested  in  order  that  dif- 
ferent teachers  may  choose  the  ones  best  suited  to  their 
circumstances. 

PRACTICAL  QUESTIONS 

1.  What  are  the  principal  external  conditions  that  affect  germi- 
nation ?    (137,  138,  139,  140.) 

2.  What  effect  has  cold?    Want  of  air?    Too  much  water? 

3.  Is  light  necessary  to  germination? 

4.  What  is  the  use  of  clipping  seeds? 

5.  In  what  cases  should  it  be  resorted  to? 

6.  Why  will  seed  not  germinate  in  hard,  sun-baked  land  without 
abundant  tillage  ?    Why  not  on  undrained  or  badly  drained  land  ? 

Q3*>  139) 

7.  Will  seeds  that  have  lost  their  vitality  swell  when  soaked? 

8.  Are  there  any  grounds  for  the  statement  that  the  seeds  of  plums 
boiled  into  jam  have  sometimes  been  known  to  germinate  ? l    (142.) 

9.  Could  such  a  thing  happen  in  the  case  of  apples  or  watermelons, 
and  why  or  why  not  ?    (142.) 

10.  Does  it  make  any  difference  in  the  health  and  vigor  of  a  plant 
whether  it  is  grown  from  a  large  and  well-developed  seed  or  from  a 
weak  and  puny  one  ?    (144.) 

11.  Would  a  farmer  be  wise  who  should  market  all  his  best  grain 
and  keep  only  the  inferior  for  seed  ? 

12.  What  would  be  the  result  of  repeated  plantings  from  the  worst 
seed? 

13.  Of  constantly  replanting  the  best  and  most  vigorous? 

SEEDLINGS 

Material.  —  Seedlings  of  various  kinds  in  different  stages  of 
growth.  Those  from  seeds  experimented  with  in  Sections  137-144  may 
be  used  to  begin  with.  Corn,  oats,  bean,  squash,  cotton,  are  the  ones 
mentioned  in  the  text.  Ash,  maple,  morning-glory,  or  castor  bean 
may  be  used  instead  of  cotton,  but  the  last  two  are  rather  difficult 
to  germinate,  requiring  from  8  to  10  days,  or  even  longer,  if  the 
temperature  is  too  low.  Soaked  seeds  of  cotton  and  corn  will  ger- 
minate in  from  3  to  7  days,  according  to  the  temperature;  oats  in 
1  to  4,  beans  in  4  to  6,  squash  in  8  to  10.  Germination  will  be 
greatly  facilitated  by  soaking  the  seeds  for  12  to  24  hours  before  plant- 
ing them,  and  very  obdurate  ones  may  be  forced  by  clipping. 

1  Vines,  «  Lectures  on  the  Physiology  of  Plants,"  p.  282.  See  also,  Sachs, 
*  Physiology  of  Plants." 
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A  good  germinator  can  be  made  by  putting  moist  sand  or  sawdust 
between  two  plates.  The  germinator  should  be  kept  at  an  even  tem- 
perature of  about  20°  C.  (jo°  F.).  Seeds  even  of  the  same  kind  develop 
at  such  different  rates  that  it  will  probably  not  be  necessary  to  make 
more  than  two  plantings  of  each  sort,  about  4  or  5  days  apart.  Enough 
must  be  provided  to  give  each  pupil  3  or  4  specimens  in  different 
stages  of  development. 

145.  Seedlings  of  Monocotyledons.  —  Examine  a  grain  of 
corn  that  has  just  begun  to  sprout;  from  which  side  does 

940  the  seedling  spring,  the  plain  or  the 
grooved  one  ?  Refer  to  your  sketch  of 
the  dry  grain  and  see  if  this  agrees  with 
the  position  of  the  embryo  as  observed 
in  the  seed.  Make  sketches  of  four  or 
five  seedlings  in  different  stages  of 
advancement,  until  you  reach  one  with 
a  well-developed  blade.  Examine  each 
carefully  with  regard  to  the  cotyledon, 
the  root,  and  the  plumule.  Which  part 
first  appeared  above  the  ground?  In 
what  direction  does  the  plumule  grow? 
The  hypocotyl?  Does  the  cotyledon 
appear  above  ground  at  all?  Slip  off 
the  seed  coats  and  see  if  there  is  any 
difference  in  the  size  and  appearance 
of  the  contents  as   you  proceed  from 

the  younger  to  the  older  plants.     How  would  you  account 

for  the  difference? 

146.  The  Cotyledon. — Is  the  cotyledon  of  any  use  to  the 

seedling  when  it  remains  in  the  ground?  In  order  to 
answer  this  question,  cut  away  carefully,  so  as  not  to  injure 
the  plumule,  the  cotyledon  with  its  endosperm,  from  a 
very  young  seedling,  and  place  on  a  piece  of  coarse  netting 
stretched  over  a  glass  of  water  so  that  its  roots  will  touch 
the  liquid.  Put  beside  it  another  seedling  of  the  same  age 
and  size  from  which  the  cotyledon  has  not  been  removed, 
and  watch  their  growth  for  a  week  or  ten  days.  Which 
has  developed  most  rapidly  in  that  time  ?    Test  the  coty- 


240,  241.  —  Seedling 
of  corn  (after  Gray)  : 
240,  early  stage  of 
germination;  241,  later 
stage. 
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ledon  on  the  second  seedling  for  starch ;  what  has  become 
of  it?  Test  sections  of  the  root  and  stem  ot  the  same 
seedling  and  see  if  any  of  the  starch  has  gone  into 
them. 

147.  Growth  of  the  Plumule.  —  What  part  of  the  plumule 
comes  out  of  the  ground  first  ?  Is  it  straight  or  bent  ? 
Open  the  outer  sheath  of  a  well-developed  plumule  with  a 
needle ;  what  do  you  find  inside  ?  Examine  the  plumule 
of  an  older  plant  that  has  developed  several  leaves ;  where 
does  the  second  one  come  from  ?  Look  within  that  for 
the  next  one ;  from  where  does  the  new  leaf  always  seem 
to  proceed?  Measure  the  internodes  from  day  to  day 
and  note  their  rate  of  growth  in  your  book. 

148.  Growth  of  the  Root — Examine  the  lower  end  of 
the  hypocotyl  and  find  where  the  roots  originate.  Ob- 
serve their  tendency  to  spread  out  in 
every  direction,  and  even  to  develop 
from  the  lower  nodes  of  the  hypo- 
cotyl ;  would  you  say  that  the  roots 
are  an  outgrowth  from  the  stem,  or 
the  stem  from  the  root?  Mark  off 
a  root  into  sections  by  moistening  a 
piece  of  sewing  thread  with  indelible 
ink  and  applying  it  to  the  surface 
of  the  root  at  intervals  of  about  one 
millimeter  (^  of  an  inch).  Lay  the 
seedling  on  a  moist  bedding  in  a  glass 
jar,  covered  lightly  to  prevent  evap- 
oration, and  watch  to  see  in  what  part 
of  the  root  growth  takes  place. 

Notice  the  grains  of  sand  or  saw-   ™' o7£l?  ^ZTy 

dust    that    Cling    tO    the     rootlets     of     stage  of  germination ;  243. 

plants   grown  in  a  bedding  of  that   latersta«e- 
kind.     Examine  with  a  lens  and  see  if  you  can  account  for 
their  presence.     Lay  the  root  in  water  on  a  bit  of  glass, 
hold  up  to  the  light  and  look  for  root  hairs ;  on  what  part 
are  they  most  abundant? 


«4»  «43 

24a,  243.  —  Seedling  of 
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244.  —  Seedling 
of  wheat,  with 
root  hairs. 


149.  Root  Hairs  are  the  chief  agents  in  absorbing  mois- 
ture from  the  soil.     They  do  not  last  very  long,  but  are 

constantly  dying  and  being  formed  again  in 
the  younger  and  tenderer  parts  of  the  root. 
These  are  usually  broken  away  in  tearing 
the  roots  from  the  soil,  so  that  it  is  not 
easy  to  detect  them  except  in  seedlings,  even 
with  a  microscope.  In  oat  and  maple  seed- 
lings they  are  very  abundant  and  clearly 
visible  to  the  naked  eye.  The  amount  of 
absorbing  surface  on  a  root  is  greatly  in- 
creased by  the  presence  of  the  hairs;  and 
they  exude,  moreover,  a  slightly  acid  secre- 
tion,  which   aids    them   in   dissolving    and 

absorbing  the  mineral  substances  contained  in  the  particles 

of  earth  and  sand  to  which  they  adhere. 

150.  The  Root  Cap.  —  Look  at  the  tip  of  the  root  through 
your  lens  and  notice  the  soft,  transparent, 
crescent  or  horseshoe-shaped  mass  in  which 
it  terminates.  This  is  the  root  cap  and 
serves  to  protect  the  tender  parts  behind 
it  as  the  roots  burrow  their  way  through 
the  soil.  Being  soft  and  yielding,  it  is  not 
so  likely  to  be  injured  by  the  hard  sub- 
stances with  which  it  comes  in  contact  as 
the  more  compact  tissue  of  the  roots.  It 
is  composed  of  the  loose  cells  out  of  which 
the  solid  root  substance  is  being  formed, 
and  the  growing  point  of  the  root  is  at  the 
extremity  of  the  .tip  just  behind  the  cap 
(Fig.  245).  The  cap  is  very  apparent  in 
a  seedling  of  corn,  and  can  easily  be  seen 
with  the  naked  eye,  especially  if  a  thin 
longitudinal  section  is  made.  It  is  also  section  of  root  tip: 
well  seen  in  the  water  roots  of  the  common  c>  r?ot  ^p;  & 
duckweed  (Lemna\  and  on  those  developed 

by  a  cutting  of  the  wandering  Jew,  when  placed  in  water. 
Are  there  any  hairs  on  the  root  cap? 
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A  good  way  to  study  the  small,  delicate  parts  of  plants 
is  to  place  them  between  two  thin,  clear  pieces  of  glass  and 
hold  up  to  the  light.  Even  without  a  lens  many  peculiari- 
ties of  structure  can  in  this  way  be  made  apparent  to  the 
eye. 

Instead  of  corn,  seedlings  of  wheat  or  oats  may  be  used, 
and  if  time  permits  it  would  be  well  to  examine  and  com- 
pare the  two. 

151.  Organs  of  Vegetation.  —  These  three  organs,  root, 
stem,  and  leaf,  are  all  that  are  necessary  to  the  individual 
life  of  the  plant.  They  are  called  organs  of  vegetation 
in  contradistinction  to  the  flower  and  fruit,  which  consti- 
tute the  organs  of  reproduction.  The  former  serve  to 
maintain  the   plant's  individual  existence,    • 

the  latter  to  produce  seed  for  the  propa- 
gation of  the  species,  so  we  find  that  the 
seed  is  both  the  beginning  and  the  end  of 
vegetable  life. 

152.  Polycotyledons.  —  The  pine  is  very 
difficult  to  germinate,  requiring  usually 
from  1 8  to  21  days,  but  if  a  seedling  can 
be  obtained  it  will  make  an  interesting 
study.  By  soaking  the  mast  for  24  hours 
and  planting  in  damp  sand  kept  at  an  even 
temperature  of  not  less  than  230  C.  (740  or 

ot^x       *  •  1/       v     '       j         246.  — Seedling    of 

75    F.)  a  few  specimens  may  be  obtained.         pine  (Gray). 


153.  Seedlings  of  Dicotyledons.  —  Sketch,  without  remov- 
ing it,  a  bean  seedling  that  has  just  begun  to  show  itself 
above  ground ;  what  part  is  it  that  protrudes  first  ?  Sketch 
in  succession  four  or  five  others  in  different  stages  of 
advancement.  Notice  how  the  hypocotyl  is  arched  where 
it  breaks  through  the  soil.  Can  you  account  for  this? 
Does  it  occur  in  the  monocotyledons  examined  ?  Almost 
all  dicotyledons  exhibit  this  peculiarity  in  germination; 
can  you  see  what  causes  it?  Do  the  cotyledons  appear 
above  ground  ?     How  do  they  get  out  ?     Can  you  perceive 
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any  advantage  in  their  being  dragged  out  of  the  ground 
t  backwards  in  this  way  rather  than 

pushed  up  tip  foremost?  What 
changes  have  the  cotyledons  under- 
gone in  the  successive  seedlings  ? 
Remove  from  the  earth  a  seedling 
just  beginning  to  sprout  and  sketch 
it.  From  what  point  does  the  hypo- 
cotyl  protrude  through  the  coats  ? 
Does  this  agree  with  its  position  as 
sketched  in  your  study  of  the  seed  ? 
In  which  part  of  the  embryo  does 
the  first  growth  seem  to  have  taken 
place  ? 

Remove  in  succession  the  several 
seedlings  you  have  sketched  and 
note  their  changes.  How  does  the 
root  differ  from  that  of  the  com 
and  oats?  Look  for  root  hairs;  if 
there  are  any,  where  do  they  occur  ?  Mark  off  the  root  of  a 
young  seedling  into  sections  as  directed  in  Section  148,  and 


947.  —  Seedlings  of  bean  in 
different  stages  of  growth :  cc, 
cotyledons,  showing  the  plu- 
mule and  hypocptyl  before 
germination;  a,  b,  d,  and  e, 
successive  stages  of  advance- 
ment. At  d  the  arch  of  the 
hypocotyl  is  beginning  to 
straighten ;  at  t  it  has  entirely 
erected  itself. 


a48  «4Q 

248,  249.  —  Root  of  bean  seedling, 
measured  to  show  region  of  growth : 
348,  early  stage  of  germination;  249, 
later  stage. 


350  »s  1 

250,  251.  — Stem  of  bean  seedling, 
measured  to  show  region  of  growth : 
250,  early  stage  of  growth;  251,  later 
stage. 
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watch  it  from  day  to  day.  In  what  part  does  growth  take 
place  ?  Mark  off  a  node  of  the  stem  in  a  similar  manner 
and  find  out  how  it  grows.  Allow  a  seedling  to  develop 
until  it  has  put  forth  several  leaves,  and  measure  daily  the 
successive  internodes.  Does  an  internode  stop  growing 
when  the  one  next  above  it  has  formed  ?  When  is  growth 
most  rapid  ?  Reverse  the  position  of  a  number  of  seed- 
lings that  have  just  begun  to  sprout  and  watch  what  will 
happen.  A  good  way  to  observe  the  growth  of  roots  is  to 
fill  a  glass  jar  or  a  lamp  chimney  with  moist  cotton  or  saw- 
dust, and  insert  the  seedling  between  the  side  of  the  jar 
and  the  moist  filling. 

154.  Cotton*  —  Examine  a  number  of  cotton  seedlings 
in  different  stages  of  growth.  What  part  appears  above 
ground  first?  How  does  this  compare  with  the  first  ap- 
pearance of  the  bean  ?  Of  corn  and  oats  ?  Pull  up  a  seed- 
ling that  has  just  begun  to  sprout ;  does  the  root  come 
from  the  big  or  the  little  end  of  the  seed  ?  Does  this  agree 
with  what  you  learned  about  the  position  of  the  hypocotyl 
in  Sections  121  and  122?  Notice  how  the  coats  adhere 
at  the  chalaza,  even  after  the  cotyledons  are  well  above 
ground ;  is  this  woolly  nightcap  of  any  special  service  to 
a  delicate  plant  like  the  cotton  ?  Notice  the  little  speckled 
glands  that  cover  the  stem  and  the  cotyledons.  What 
change  of  color  do  the  latter  undergo  as  the  seedling  de- 
velops ?  How  do  they  compare  as  foliage  leaves  with 
those  of  the  bean,  squash,  etc.  ?  With  the  foliage  leaves 
of  the  mature  cotton  plant  ?  Of  what  use  to  a  plant  are 
the  cotyledons  when  they  appear  above  ground?  To 
answer  this  question  cut  away  the  cotyledons  from  a 
number  of  seedlings  as  soon  as  they  appear,  and  ob- 
serve the  result  as  compared  with  others  that  have  not 
been  cut 

Pull  up  a  seedling  and  sketch  it  entire,  showing  the 
long,  straight  taproot.  How  does  it  compare  in  length 
with  that  of  the  bean  ?  How  do  both  differ  from  those  of 
the  corn  and  oats  ?     Measure  the  growth  of  the  root  and 
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stem  as  you  did  in  the  bean.  Reverse  the  position  of  a 
number  of  seedlings,  so  that  the  hypocotyl  shall  point 
upward  and  the  plumule  downward,  and  watch  the  effect 
upon  their  growth.  After  a  few  days  reverse  them  again 
and  note  the  effect.  In  sections  where  cotton  seed  can  not 
be  obtained,  maple,  ash,  morning-glory,  or  squash,  pumpkin, 
etc.,  may  be  substituted. 

PRACTICAL  QUESTIONS 

1.  Do  the  cotyledons,  as  a  general  thing,  resemble  the  mature  leaves 
of  the  same  plants? 

2.  Try  to  account  for  the  difference,  if  you  observe  any,  could  con- 
venience of  packing  in  the  seed  coats,  for  instance,  have  anything  to 
do  with  it? 

3.  If  seeds  are  planted  in  the  ground  in  a  number  of  different  posi- 
tions, will  there  be  any  difference  in  the  position  of  the  seedlings  as 
they  appear  above  ground? 

4.  Of  what  advantage  to  the  former  is  this  tendency  of  seedlings  to 
right  themselves? 

GROWTH 

Material. — A  flower  pot  suspended  by  a  wire,  some  bulbs,  and 
several  well-developed  seedlings  to  experiment  with. 

155.  What  Growth  Is. — With  the  seedling  begins  the 
growth  of  the  plant  Most  people  understand  by  this 
word,  mere  increase  in  size ;  but  growth  is  something  more 
than  this.  It  involves  a  change  of  form,  usually,  but  not 
necessarily,  accompanied  by  increase  in  bulk.  Mere  me- 
chanical change  is  not  growth,  as  when  we  bend  or  stretch 
an  organ  by  force,  though  if  it  can  be  kept  in  the  altered 
position  till  such  position  becomes  permanent,  or  as  we  say 
in  common  speech,  "  till  it  grows  that  way,"  the  change 
may  become  growth.  To  constitute  true  growth,  the 
change  of  form  must  be  permanent,  and  brought  about, 
or  maintained  by  forces  within  the  plant  itself. 

Remove  the  scales  from  a  white-lily  bulb,  weigh  them,  and 
lay  them  in  a  warm,  not  too  damp,  place,  away  from  light 


Digitized  by  LiOOQ IC 


GROWTH  115 

After  a  time  young  bulblets  will  form  at  the  base  of  each 
scale.  Weigh  the  scales  again,  and  if  there  has  been  any 
loss,  account  for  it  (see  Sections  24-27,  and  65).  The 
same  experiment  can  be  tried  by  allowing  hyacinth  or 
other  bulbs  to  germinate  without  absorbing  moisture 
enough  to  affect  their  weight. 

156.  Conditions  of  Growth.  —  The  internal  conditions 
depend  upon  the  organization  of  the  plant.  The  essential 
external  conditions  are :  food  material,  water,  oxygen,  and 
a  sufficient  degree  of  warmth.  It  may  be  greatly  influ- 
enced by  other  circumstances,  such  as  light,  gravitation, 
pressure,  and  (probably)  electricity,  but  the  four  first 
named  are  the  essential  conditions  without  which  no 
growth  is  possible. 

157.  Region  of  Growth.  —  It  was  seen  in  Sections  148 
and  153  that  the  region  of  active  growth  in  the  root  is 
just  above  the  tip,  behind  the  cap.  In  the  stem  the 
region  of  increase  is  more  evenly  distributed,  the  lower 
nodes  continuing  to  grow  for  some  time  after  the  others 
are  formed,  but  a  little  observation  will  show  that  in  stems 
also,  growth  is  usually  most  active  in  the  region  near  the 
apex,  where  new  cells  are  being  produced 

158.  Cycle  of  Growth.  —  When  an  organ  becomes  rigid 
and  its  form  fixed,  there  is  no  further  growth,  but  only 
nutrition  and  repair,  processes  which  must  not  be  con- 
founded with  it.  Every  plant  and  part  of  a  plant  has  its 
period  of  beginning,  maximum,  decline,  and  cessation  of 
growth.  The  cycle  may  extend  over  a  few  hours,  as  in 
some  of  the  fungi,  or,  in  the  case  of  large  trees,  over  thou- 
sands of  years. 

159.  Direction  of  Growth.  —  Plant  in  a  pot  suspended  as 
shown  in  Figure  252,  a  healthy  seedling  of  some  kind,  two 
or  three  inches  high,  so  that  the  plumule  shall  point  down- 
ward through  the  drain  hole  and  the  root  upward  into  the 
soiL    Watch  the  action  of  the  stem  for  six  or  eight  days, 
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25a  953 

252,  253.  —  Experiment  showing  the 
direction  of  growth  in  stems :  252,  young 
potato  planted  in  an  inverted  position 


and  sketch  it.     After  the  stem  has  directed  itself  well  up. 

ward,  invert  the  pot  again, 
and  watch  the  growth. 
After  a  week  remove  the 
plant  and  notice  the  direc- 
tion of  the  root.  Sketch  it 
entire,  showing  the  changes 
of  direction. 

At  the  same  time  that 
this  experiment  is  arranged, 
lay  another  pot  with  a 
rapidly  growing  plant  on 
one  side,  and  every  forty- 
eight  hours  reverse  the 
position  of  the  pot,  laying 
it  on  the  opposite  side.     At 

253,  the  same  after  an  interval  of  eight     the    end    of    ten    Or    twelve 

days  remove  the  plant  and 
examine.  How  has  the  growth  of  root  and  stem  been 
affected  ? 

What  do  we  learn  from  these  experiments  and  from 
those  in  Sections  153  and  154,  as  to  the  normal  direction 
of  growth  in  these  two  organs  respectively  ? 

160.  Geotropism.  —  This  general  tendency  of  the  grow- 
ing axes  of  plants  to  take  an  upward  and  downward  course 
—  in  other  words  to  point  to  and  from  the  center  of  the 
earth  —  is  called  geotropism.  It  is  positive  when  the 
growing  organs  point  downwards,  as  most  primary  roots 
do ;  negative  when  they  point  upwards,  as  in  most  primary 
stems ;  and  transverse  or  lateral,  when  they  extend  hori- 
zontally, as  is  the  case  with  most  secondary  roots  and 
branches. 

161.  Gravity  and  Growth.  —  It  has  been  proved  by  ex- 
periment that  geotropism  is  due  to  gravity.  It  must  be 
carefully  noted,  however,  that  the  influence  here  alluded  to 
is  not  the  mere  mechanical  effect  of  gravity  due  to  weight 
of  parts,  as  when  the  bough  of  a  peach  or  an  orange  tree 
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is  bent  under  the  load  of  its  fruit,  but  a  certain  stimulus  to 
which  the  plant  reacts  by  a  spontaneous  adjustment  of 
its  growing  parts.  In  other  words, 
geotropism  is  an  active  and  not  a 
passive  function,  and  the  plant  will 
even  overcome  considerable  resist- 
ance in  response  to  it.  If  a  sprouted 
bean  is  laid  on  a  dish  of  mercury 


254. —  Experiment  show- 
ing the  root  of  a  seedling 


covered  with  a  layer  of  water,  as  in    |?rcinfh  '1™*  downward 

J  '  through  mercury. 

Figure  254,  the  root  will  force  its  way 
downward  into  the  liquid,  although  the  mercury  is  fourteen 
times  heavier  than  an  equal  bulk  of  the  bean  root  substance, 
and  the  geotropism  of  the  root  must  thus  overcome  a  resist 
ance  equal  to  at  least  fourteen  times  its  own  weight. 

162.   Other  Factors. — The  direction  of  growth  is  influ- 
enced by  many  other  factors,  such  as  light,  heat,  contact 


255.  — A  piece  of  a  haulm  of  millet  that  has  been  laid  horizontally,  righting  itself 
through  the  combined  influence  of  contact  and  negative  geotropism. 

with  other  bodies,  and  perhaps  by  electricity.     The  result 
of  all  these  forces  is  an  endless  variety  in  the  forms  and 
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direction  of  organs  that  seems  to  defy  all  law.  Heat,  un- 
less excessive,  generally  stimulates  growth ;  contact  some- 
times simulates  it,  causing  the  stem  to  curve  away  from  the 
disturbing  object,  and  sometimes  retards  it,  causing  the  stem 
to  curve  towards  the  object  of  contact  by  growing  more 
rapidly  on  the  opposite  side,  as  in  the  stems  of  twining 
vines.  Light  stimulates  nutrition,  but  generally  retards 
growth.  The  heliotropic  movements  of  plants  (Sections 
54-57)  are  effected  in  this  way  ;  the  growth  being  checked 
on  that  side,  the  plant  bends  toward  the  light 

163.  Internal  Forces  of  the  Plant.  —  Another  important 
factor  exists  in  the  internal  constitution  of  the  plant  itself. 
Place  a  segment  of  prickly  pear  (Opuntia)  or  other  cactus, 
tip  downward  in  the  soil;  roots  will  develop  with  great 
difficulty  l  because  the  natural  forces  of  the  plant  tend  to 
carry  the  root  forming  material  to  the  base,  and  it  takes 
time  for  the  external  factors  of  dampness,  moisture,  and 
gravitation  to  overcome  this  inherent  tendency.  Place  two 
leafy  twigs  of  some  herbaceous  plant,  one  in  its  natural 
position,  the  other  bottom  upwards,  in  a  vase  of  water, 
and  notice  the  difference  in  the  wilting  of  the  leaves,  due 
to  a  physiological  tendency  in  the  conducting  cells  to  carry 
the  crude  sap  toward  the  apex. 

PRACTICAL  QUBSTI0K8 

i.  Why  do  stems  of  corn,  wheat,  rye,  etc.,  straighten  themselves 
after  being  prostrated  by  the  wind?     (162.) 

2.  Can  a  plant  grow  and  lose  weight  at  the  same  time?     (155.) 

3.  Do  plants  grow  most  rapidly  in  the  daytime,  or  at  night?    (162.) 

4.  Reconcile  this  with  the  fact  that  green  plants  will  finally  die  if 
deprived  of  light. 

5.  Which  would  be  richer  in  nourishment,  hay  cut  in  the  evening  or 
in  the  morning  ?    Why  ?     (24,  25,  26,  162.) 

6.  Which  grows  more  rapidly,  a  young  shoot  or  an  old  one  ? 

7.  Which,  as  a  general  thing,  are  the  more  rapid  growers,  annuals 
or  perennials  ?    Herbaceous  or  woody-stemmed  plants  ? 

8.  Name  some  of  the  most  rapid  growers  you  know  ? 

9.  Of  what  advantage  is  this  habit  to  them  ? 

1  Sachs,  "  Physiology  of  Plants." 
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The  subjects  treated  in  this  chapter  can  best  be  studied  in  the 
laboratory,  and  afford  little  opportunity  for  field  work,  except  in  regard 
to  the  various  adaptations  for  the  protection  and  dispersal  of  seed. 
Look  through  the  woods  and  fields  for  examples  of  these  adaptations 
and  explain  how  they  are  each  suited  to  their  purpose.  To  an  imagina- 
tive mind  there  is  something  almost  pathetic  in  what  seem  to  be  the 
shifts  employed  by  the  mother  plants,  themselves  incapable  of  motion, 
to  launch  their  offspring  in  the  world. 

Note  the  absence  of  weeds  in  woodlands  and  places  remote  from 
cultivation,  and  account  for  it.  Look  along  railroads,  along  common 
roadsides,  around  wharves,  factories,  railroad  stations,  warehouses,  and 
barnyards,  for  introduced  plants,  and  account  for  their  presence.  Study 
the  history,  habits,  and  the  local  distribution  of  some  of  the  common 
weeds  of  your  neighborhood,  and  suggest  means  for  extirpating  them. 
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V.     ROOTS  AND  UNDERGROUND  STEMS 

FUNCTION  AND  STRUCTURE  OF  ROOTS 

Material.  — Two  earthen  pots,  with  a  growing  plant  in  one.  Some 
coarse  netting,  a  common  tumbler,  and  sprouting  seeds  of  mustard,  or 
other  easily  germinating  kind.  A  stalk  with  roots,  of  corn  or  any  kind 
of  grass,  and  one  of  cotton  or  other  woody  plant.  A  woody  taproot 
inserted  in  red  ink  from  four  to  six  hours  before  the  lesson  begins. 

164.  Roots  as  Holdfasts.  —  One  use  of  ordinary  roots  is 
to  serve  as  props  and  stays  for  anchoring  plants  to  the  soil. 
Tall  herbs  and  shrubs,  and  vegetation  generally  that  is 


256.  —  Dandelion :  a,  common  form,  grown  in  plains  region  at  low  altitude; 
b,  alpine  form. 

exposed  to  much  stress  of  weather,  are  apt  to  have  large, 
strong  roots.  Even  plants  of  the  same  species  will  develop 
systems  of  very  different  strength  according  as  they  grow 
in  sheltered  or  exposed  places. 

165.  Root  Pull.  —  Roots  are  not  mere  passive  holdfasts, 
but  exert  an  active  downward  pull  upon  the  stem.  Notice 
the  rooting  end  of  a  strawberry  or  raspberry  shoot  and 
observe  how  the  stem  appears  to  be  drawn  into  the  ground 
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at  the  rooting  point.     In  the  leaf  rosettes  of  herbs  growing 
flat    on    the    ground    or    in    the 
crevices  of  walls  and  pavements, 
the  strong  depression  observable 
at  the  center  is  due  to  root  pull. 

166.  Roots  absorb  Moisture. — 

Fill  two  pots  with  damp  earth, 
put  a  healthy  plant  in  one  and  set 
them  side  by  side  in  the  shade. 
After  a  few  days  examine  by  dig- 
ging into  the  soil  with  a  fork  and 
see  in  which  pot  it  has  dried  most. 
Where  has  the  moisture  gone  ? 
how  did  it  get  out  ? 

167.  Roots  shun  the  Light  — 

Cover  the  top  of  a  glass  of  water 

With  thin  netting,  lay  On  it  SprOUt-     257.  — Raspberry  stolon  showing 

ing  mustard  or  other  convenient  rootpuii. 

seed.  Allow  the  roots  to  pass  through  the  netting  into 
the  water,  noting  the  position  of  root  and  stem.  Envelop 
the  sides  of  the  glass  in  heavy  wrapping  paper,  admitting 
a  little  ray  of  light  through  a  slit  in  one  side,  and  after  a 
few  days  again  observe  the  relative  position  of  the  two 
organs.     How  is  each  affected  by  the  light  ? 

168.  Roots  seek  Air.  —  Remove  a  plant  from  a  porous 
earthenware  pot  in  which  it  has  been  growing  for  some 
time ;  the  roots  will  be  found  spread  out  in  contact  with 
the  walls  of  the  pot  instead  of  embedded  in  the  soil  at  the 
center.     Why  is  this  ? 

169.  Roots  seek  Water.  —  Stretch  some  coarse  netting 
covered  with  moist  batting  over  the  top  of  an  empty 
tumbler.  Lay  upon  it  some  seedlings,  as  in  Section  167, 
allowing  the  roots  to  pass  through  the  meshes  of  the  net- 
ting. (A  piece  of  cardboard  with  holes  in  it  will  answer.) 
Keep  the  batting  moist,  but  take  care  not  to  let  any  of  the 
water  run  into  the  vessel.    Observe  the  position  of  the  roots 
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at  intervals,  for  twelve  to  twenty-four  hours,  then  fill  the 
glass  with  water  to  within  10  millimeters  (a  half  inch, 
nearly)  or  less  of  the  netting,  let  the  batting  dry,  and  after 
eight  or  ten  hours  again  observe  the  position  of  the  roots. 
What  would  you  infer  from  this  experiment  as  to  the  affin- 
ity of  roots  for  water  ? 

170.  Taproots.  —  Gather  a  stalk 
of  cotton  or  any  hard  wood  shrub, 
and  one  of  corn  or  other  grain,  and 
compare  them  with  each  other  and 
with  the  roots  of  seedlings  of  the 
same  species.  Notice  the  differ- 
ence in  their  mode  of  growth.  In 
the  first  kind  a  single  stout  pro- 
longation called  a  taproot  proceeds 
from  the  lower  end  of  the  hypo- 
cotyl  and  continues  the  axis  of 
growth  straight  downwards,  unless 
turned  aside  by  some  external  influ- 
ence. A  taproot  may  be  either  simple,  as  in  the  turnip, 
radish,  dandelion,  and  most  herbs,  or  branched,  as  in 
shrubs  and  trees  generally.  In  this 
case  the  main  axis  is  called  the 
primary  root,  and  the  branches  are 
secondary  ones. 


258. — Branched    taproot 
maple. 


259.  —  Fibrous  root. 


171.  Fibrous  and 
Fascicled  Roots. — 

In  corn  and  other 
grasses  the  main 
axis  has  become 
aborted,  or  failed 

to  develop,  and  a  number  of  independent 
branches  spring  from  its  stub,  forming 
260.— Fascicled  and    what  are  known  as  fibrous  roots :  or  the 

tuberous    or    fusiform     ,  e     ,        ,  .     .  ,       - 

(secondary)    roots   of   base  of  the  hypocotyl,  instead  of  con- 
dahiia:  a,  *,  buds  on    tinuing  downward  in  a  single  axis,  may 

base  of  the  stem  {after  ...  -  r  „ 

quay),  split  up  into  a  number  of  smaller  ones- 
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as  in  the  pumpkin.     When  roots  of  this  kind  are  thick  and 
fleshy,  they  are  usually  described  as  fascicled. 

172.  The  Two  Modes  of  Growth.  — This  difference  in  the 
mode  of  growth  is  very  apparent  in  the  seedling,  as  will 
be  evident  on  referring  to  your  sketches.  The  first  kind 
is  called  the  axial  mode,  because  it  is  a  continuation  of  the 
main  axis  of  the  plant ;  the  second  is  the  nonaxial,  or  for 
want  of  a  better  word  we  may  call  it  the  radial  mode,  since 
the  roots  radiate  in  all  directions  from  a  common  axis. 

173.  Importance  of  this  Distinction.  —  This  distinction 
has  important  bearings  in  agriculture.  Roots  of  the  first 
kind,  which  are  characteristic  of  most  dicotyledons,  strike 
deep,  and  draw  their  nourishment  from  the  lower  strata  of 
the  soil,  while  the  radial  kind  spread  out  near  the  surface 
and  are  more  dependent  upon  external  conditions. 

174.  Root  Structure.  —  Cut  a  cross  section  of  any  woody 
taproot  about  halfway  between  the  tip  and  the  ground 
level,  examine  it  with  a  lens  and  sketch  it.      Label  the 
dark  outer  covering,  epider- 
mis, the  soft  layer  j  ust  within  ^         / 

that,  cortex,  the  hard,  woody  V      J 

axis    that   you   find  in  the  \    \    1 

center,  vascuiar  cylinder,  and  d      \^  )£       K  ^^^'^ 

the  fine   silvery   lines   that  ~^^:~*&   aT— b 

radiate  from  the  center  to  — -""       2c£       ;$^7"^s^ 
the  cortex,    medullary  rays  /^  T\\  ^v    "  c 

(in  a  very  young  root,  these  /     I  \        ^ 

will  not  appear).     Cut  a  sec-  J       I      \ 

tion  through  a  root  that  has  '        » 

StOOd    in    red    ink   for   about  261. -Cross  section  of  a  young tap- 

root:  a,  a,  root  hairs;  b,  epidermis;  c, 
three  hours  and  note  the  cortical  layer;  d,  fibrovascular  cylinder 
parts  Colored  by  the  fluid.  Note  the  absence  of  medullary  rays  dur- 
r  J  mg  the  first  year  of  growth. 

What   portion  of  the   root, 

should  you  judge  from  this,  acts  as  a  conductor  of  the 

water  absorbed  from  the  ground? 

Make  a  longitudinal  section  through  the  upper  half  of 
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262.  —  Root  of  a  tree  on  the  side  of  a  gulley 
acting  as  stem. 


your  specimen,  continuing  it  an  inch  or  two  into  the  stem ; 
do  you  find  any  sharp  line  of  division  between  the  two  ? 

175.  The  Active  Part  of  the  Root —  It  is  only  the  newest 
and  most  delicate  parts  of  the  root  that  produce  hairs  and 

are  engaged  in  the  active 
work  of  absorption,  the 
older  parts  acting  mainly 
as  carriers.  Hence,  old 
roots  lose  much  of  their 
characteristic  structure 
and  take  on  more  and 
more  of  the  office  of  the 
stem,  until  there  is  prac- 
tically no  difference  be- 
tween them.  On  the 
sides  of  gullies,  where 
the  earth  has  been 
washed  from  around  the 
trees,  we  often  see  the 

upper  portion  of  the  root  covered  with  a  thick  bark  and 

fulfilling  every  office  of  a  true  stem. 

176.  Use  of  the  Epidermis.  —  Cut  away  the  lower  end  of 
a  taproot ;  seal  the  cut  surface  with  wax  so  as  to  make  it 
perfectly  water-tight,  and  insert  it  in  red  ink  for  at  least 
half  the  remaining  length,  taking  care  that  there  is  no 
break  in  the  epidermis.  Cut  an  inch  or  two  from  the  tip 
of  the  lower  piece,  or  if  material  is  abundant,  from  another 
root  of  the  same  kind,  and  insert  it  without  sealing  the  cut 
surface,  in  red  ink,  beside  the  other.  At  the  end  of  three 
or  four  hours,  examine  longitudinal  sections  of  both  pieces. 
Has  the  liquid  been  absorbed  equally  by  both  ?  If  not,  in 
which  has  it  been  absorbed  most  freely  ?  What  conclusion 
would  you  draw  from  this,  as  to  the  passage  of  liquids 
through  the  epidermis  ? 

From  this  experiment  we  see  that  the  epidermis,  besides 
protecting  the  more  delicate  parts  within  from  mechanical 
injury  by  hard  substances  contained  in  the  soil,  serves  bv 
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its  comparative  imperviousness  to  prevent  evaporation,  or 
reabsorption  by  the  soil,  of  the  sap  as  it  flows  from  the  root 
hairs  up  to  the  stem  and  leaves. 

177.  The  Branching  of  Roots. — Peel  off 
a  portion  of  the  cortex  from  any  branch- 
ing taproot  and  notice  the  hard,  woody 
axis  that  runs  through  the  interior.  Pull 
off  a  branch  from  the  stem  and  one  from 
the  root;  which  comes  off  most  easily? 
Examine  the  points  of  attachment  of  the 
two  and  see  why  this  is  so.  This  mode 
of  branching  from  the  central  axis  in- 
stead of  from  the  external  layers,  as  in 
the  stem,  is  one  of  the  most  marked 
distinctions  between  the  structure  of  the  two  organs. 


263.  —  Vertical  sec- 
tion of  branching 
root,  showing  the 
branches,  n,  n,  origi- 
nating in  the  central 
axis,  /  and  passing 
through  the  cortex, 
r,  r. 


178.  Distinctions  between  Root  and  Stem.  —  In  stems 
the  branches  always  occur,  as  we  saw  in  our  study  of 
leaves,  at  regular  intervals  called  nodes  (Sec.  50),  while 
in  the  root  they  occur  quite  irregularly.  The  root  grows 
only  from  just  behind  the  tip;  stems  increase  by  the 
development  of  successive  internodes,  each  of  which  may 
continue  to  grow  for  some  time  after  the  development  of  its 
successor  (Sees.  153,  1 57).  The  stem  is  normally  an  ascend- 
ing, the  root  a  descending,  axis ;  the  one  bears  leaves  and 
buds  at  regular  intervals,  the  other  bears  no  leaves  and 
only  occasional  buds  of  the  kind  called  adventitious  ;  that 
is,  buds  which  appear  by  chance,  as  it  were,  at  irregular 
intervals.  There  are  other  distinctions  recognized  by 
botanists,  but  they  are  too  technical  to  be  considered  here, 

PRACTICAL  QUBSTI0H 8 

i.  Why  will  most  plants  grow  so  much  better  in  an  earthen  pot  or 
a  wooden  box  than  in  a  vessel  of  glass  or  tin?    (168.) 

2.  Which  absorb  most  from  the  soil,  plants  with  light  roots  and 
abundant  foliage  or  those  with  heavy  roots  and  scant  foliage? 

3.  Which  will  require  the  deeper  tillage,  a  bed  of  carrots  or  one  of 
strawberries?    (173) 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  o! 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?     (173.) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  oq 
the  same  land? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground  ? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots  ?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not  ? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material. — A  turnip,  or  other  fleshy  root 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.  Structure  of  Fleshy  Roots.  —  Cut 
away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and  compare  it 
with  your  drawing 
of  the  woody  tap- 


365  966 

364-266.  — Shapes  of  fleshy  roots  (Gray)  :  264,  napi- 
form;  265,  conical;  266,  spindle-shaped. 
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root.  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different 

180.  Function  of  Fleshy  Roots.  —  What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  usefiil  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of  these,  like  the  dahlia  and 
hawkweed,  die  down  above  ground  in  winter  but  are  en- 
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abled  to  keep  their  underground  parts  alive  through  the 
supply  of  nourishment  stored  in  their  roots,  and  thus  get 
the  advantage  of  their  competitors  by  starting  out  in  spring 
with  a  good  supply  of  food  on  hand.  If  you  will  dig 
around  any  of  our  hardy  winter  herbs,  such  as  the  rib 
grass  (plantain),  dandelion,  and  common  dock,  that  keep 
a  rosette  of  green  leaves  above  ground  all  the  year,  you 
will  generally  find  that  they  have  a  more  or  less  fleshy  tap- 
root full  of  nourishment,  stored  away  underground. 

PRACTICAL  QUBST10H8 

1.  Compare  a  root  of  wild  carrot  with  a  cultivated  one ;  what  differ- 
ence do  you  see? 

2.  Why  are  the  fleshy  roots  of  wild  plants  so  much  smaller  than 
those  of  similar  species  in  cultivation? 

3.  Why  do  formers  speak  of  turnips  and  other  root  crops  as  "  heavy 
feeders "?    (180.) 

4.  Which  is  most  exhausting  to  the  soil,  a  crop  of  beets,  or  one  of 
oats?    Onions,  or  green  peas? 

5.  Which  is  best  to  succeed  a  crop  of  turnips  on  the  same  land,  hay 
or  carrots? 

6.  Write  out  what  you  think  would  be  a  good  rotation  for  four  or 
five  successive  crops. 

7.  Study  the  following  rotations  and  give  your  opinion  about  them ; 
suggest  any  improvements  that  may  occur  to  you,  and  give  a  reason  for 
the  change :  Beets,  barley,  clover,  wheats  cotton,  oats,  peas,  corn;  oats, 
melons,  turnips;  cotton,  oats,  corn  and  peas  mixed,  melons;  cotton, 
hay,  corn,  peas. 

SUB-AftRIAL  ROOTS 

Material.  —  A  hyacinth  bulb  or  a  cutting  of  wandering  Jew  grown 
in  a  glass  of  water.  Specimens  of  any  kind  of  parasitic  plants  that  can 
be  obtained,  such  as  mistletoe,  dodder,  resurrection  fern  (Polypodium 
incanutn)j  etc.  Freshly  rooted  cuttings  of  geranium,  coleus,  or  other 
easily  rooting  twig. 

182.  Subterranean  and  Sub-aerial  Roots. — The  roots  we 
have  been  considering  are  all  subterranean  and  bring  the 
plant  into  relation  with  the  earth,  whether  for  purposes  of 
nourishment,  or  of  anchorage  to  a  fixed  support,  or,  as  in 
the  majority  of  cases,  for  both.  But  many  plants  do  not 
get  their  nourishment  directly  from  the  soil,  and  these  give 
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rise  to  the  various  forms  of  sub-aerial  roots,  or  those  that 
grow  above  ground. 

183.  Water  Roots.  —  Large  numbers  of  plants  are 
adapted  to  live  in  the  water,  either  floating  freely,  as  the 
duckweed  (Lemnd)  and  bladderwort  (Utricularia),  or  an- 
chored to  mud  and  sticks  on  the  bottom.  Water  roots  are 
generally  white  and  threadlike  and  more  tender  and  suc- 
culent than  ordinary  soil  roots.  Many  land  plants  will 
develop  water  roots  and  thrive  on  that  element  if  brought 
into  contact  with  it.  Place  a  cutting  of  wandering  Jew  in 
a  clear  glass  of  water,  and  in  from  four  to  six  days  it  will 
develop  beautiful  water  roots  in  which  both  hairs  and  cap 
are  clearly  visible  to  the  naked  eye. 

The  chief  office  of  ordinary  roots  being  to  absorb  mois- 
ture, they  have  a  great  affinity  for  water,  and  its  presence 
or  absence  exerts  a  strong  determining  influence  on  their 
direction,  often  overcoming  that  of  geotropism  (Sec.  169). 

184.  Parasitic  Plants  are  those  that  live  by  attaching 
themselves  to   some  other   living  organism,  from  which 

they  draw  their  nourishment 
ready  made.  Their  roots  are 
adapted  to  penetrating  the 
substance  of  the  host,  as  their 


267  368 

367,  a68.  —  Mistletoe  penetrating  bough  of  oak :  267,  lower  part  of  stem  attached 
to  branch ;  a68,  longitudinal  section  through  one  of  the  haustoria  strands,  showing 
its  progress  as  the  branch  thickens. 

victim  is  called,  and  absorbing  the  sap  from  it.  They  are 
appropriately  named  haustoria,  a  word  meaning  suckers, 
or  absorbers.  Dodder  and  mistletoe  are  the  best-known 
examples  of  plant  parasites,  though  the  latter  is  only 
partially  parasitic,  as  it  merely  takes  up  the  crude  sap 
from  the  host  and  manufactures  it  into  food  by  means  of 
its  own  green  leaves. 
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369.  —  Roots  of  Gerardia  parasitic  under- 
ground (after  Gray). 


185.  Saprophytes  are  plants  like  the  Indian  pipes  (Mono- 
tropa)  and  squaw  root  (Conopholis)  that  live  upon  dead  and 
decaying  vegetable  matter.    They  are  only  partially  par* 

asitic,  and  do  not  bear  the 
haustoria  of  true  parasites. 
A  good  many  plants  that 
appear  to  live  an  honest 
life  above  ground  practice 
a  secret  parasitism  by 
sending  their  roots  into 
those  of  their  neighbors  beneath  the  soil  and  drawing 
part  of  their  nourishment  from  them.  Among  those  that 
show  a  propensity  to  this  degenerate  habit  are  the  pretty 
yellow  gerardias,  and  their  kindred,  the 
yellow  rattle  (Rhinanthus),  and  the 
Canada  louse  wort  (Pedicularis). 

186.  Aerial  Roots  are  such  as  have 
no  connection  at  all  with  the  soil  or 
with  any  host  plant,  except  as  they 
may  lodge  upon  the  trunks  and  branches 
of  trees  for  a  support.  In  our  climate 
aerial  roots  are  generally  subsidiary  to 
soil  roots,  like  the  long  dangling  cords 
that  hang  from  some  species  of  old 
grape  vines ;  or  they  subserve  other  pur- 
poses altogether  than  absorbing  nourish- 
ment, as  the  climbing  roots  of  the  trumpet  vine  and  poison 
ivy. 

187.  Adventitious  Roots  is  a  name  applied  to  any  kind 
that  occur  on  the  stems  of  plants  or  in  other  unusual  posi- 
tions. Common  examples  are  the  roots  that  put  out  from 
the  lower  nodes  of  corn  and  sugar  cane  and  serve  both  to 
supply  additional  moisture  and  to  anchor  the  plant  more 
firmly  to  the  soil  Most  plants  will  develop  adventitious 
roots  if  covered  with  earth  or  even  if  merely  kept  in  con- 
tact with  the  ground.  The  gardener  takes  advantage  of 
this  property  when  he  propagates  by  cuttings  or  layers. 


270,  —  A  small  orchid 
with  afirial  roots,  grow- 
ing on  the  bough  of  a 
tree  {after  Gray). 
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Place  a  cutting  of  rose  geranium  or  of  coleus  in  a  pot  of 
moist  sand.  As  soon  as  the  roots  begin  to  form,  examine 
the  stem  with  a  lens  to  see  from  what  portion  they  spring 


271. —  New  stocks  with  adventitious  roots  produced  by  layering. 

—  whether  from  near  the  circumference,  or  from  the  cen- 
ter. What  part  of  the  stem  should  you  infer  from  this,  is 
most  actively  concerned  in  the  work  of  growth  ? 

PRACTICAL   QUESTIONS 

i .  Do  the  adventitious  roots  of  such  climbers  as  ivy  and  trumpet 
vine  draw  any  nourishment  from  the  objects  to  which  they  cling? 

2.  How  do  you  know  this? 

3.  Do  they  injure  trees  by  climbing  upon  them ;  and  if  so,  how? 

4.  What  is  the  use  of  the  aerial  roots  of  the  scuppernong  grape  ? 

5.  Is  the  resurrection  fern  (Polypodium  incanum)  a  parasite  or  an 
air  plant  ? 

6.  On  what  plants  in  your  neighborhood  does  mistletoe  grow  most 
abundantly?    Dodder? 

7.  Is  mistletoe  injurious  to  the  host? 

8.  Name  some  plants  that  are  propagated  mainly,  or  solely,  by  roots 
and  cuttings. 

UNDERGROUND  STEMS 

Material.  —  Underground  stems  of  couch  grass,  nut  grass,  violet, 
iris,  or  any  rootstocks  obtainable.  In  cities,  if  nothing  better  is  to  be 
had,  some  dried  orris  root  or  calamus  might  be  obtained  from  a  drug- 
gist. Any  kind  of  tuber,  such  as  potato,  artichoke,  Madeira  vine,  etc. 
A  sweet  potato.  A  scaly  lily  bulb  and  one  of  onion  or  hyacinth.  Pota- 
toes and  sweet  potatoes  treated  with  red  ink. 

188.  Rootstocks.  —  So  like  fleshy  roots  are  certain  thick- 
ened underground  stems  that  it  is  not  always  easy  to  dis- 
tinguish between  them.    So  long  as  the  stem  remains  above 
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ground  there  is  little  danger  of  mistaking  its  identity,  even 

when  it  puts  forth  roots  from  every  node,  like  the  creeping 

stems  of   Bermuda  grass  and  couch 

grass.      Even   in    such    underground  \ Jv 

stems  as  those  of  the  mint  and  couch  aj/ 

grass  their  real  nature  is  evident  from 


273.  —  Rootstock  of  creep- 
ing panic  grass. 


87a.  —  Running  rootstock  of  peppermint  (GRAY). 

the  regular  nodes  into  which  they  are 

divided,   and  the   scales  which   they 

bear  instead  of  leaves.     Stems  of  this 

kind    are    called    rootstocks.      They 

usually   send   out   roots    from   every 

node  and  are  the  most  ineradicable  pests  the  farmer  has 

to  contend  with,  since  each  joint  is  capable  of  developing 

into  a  new  plant,  and  chopping  them  to  pieces  serves  only 

to  aid  in  their  propagation. 

189.  Rhizomas.  —  Rootstocks  do  not  always  retain  their 
stemlike  nature  so  plainly,  but  are  commonly  more  or  less 
shortened  and  thickened,  as  in  the  violet,  iris,  bulrush, 
sweet  flag,  bloodroot,  etc.,  and  it  is  to  this  condition  that  the 
name  rhizoma  is  usually  applied.     A  typical  example  of 

the  rhizoma  is  that  of  the  Solo- 
mon's seal  (Fig.  274.)  The  pecul- 
iar scars  from  which  it  takes  its 
name  are  caused  by  the  falling 
274.— Rhizoma  of  Solomon's    away  each  year  of  the  flowering 

seal  {after  Gray).  *  r   *u  *«.       •*  f 

stem  of  the  season,  after  its  work 
is  done,  leaving  behind  the  joint  or  node  of  the  under- 
ground stem  from  which  it  originated.  Thus  the  plant 
lives  on  indefinitely,  growing  and  increasing  at  one  end 
as  fast  as  it  dies  at  the  other.  The  joints  on  the  rhizoma 
mark,  not  the  age  of  the  plant,  but  of  each  joint  or 
internode.     If  there  are  two  or  three  joints,  this  indicates 
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that  the  oldest  of  them  is  two  or  three  years  old,  as  the 
case  may  be. 

Examine  a  rhizoma  of  the  iris,  or  any  other  specimen 
obtainable.  How  many  joints  do  you  find?  Where  is  the 
oldest?  How  old  is  it?  Are  they  all  entirely  under- 
ground ?  Where  do  the  true  roots  spring  from  ?  The 
flower  stems  ?  Notice  the  rings  or  ridges  that  run  across 
the  upper  side  of  each  joint.  These  are  the  leaf  scars, 
and  each  scar  marks  one  of  the  very  short  internodes  of 
the  past  season's  growth.  At  the  nodes,  in  the  axils  of 
the  leaf  scars,  buds  frequently  occur,  producing  other 
joints,  which  may  be  considered  branches,  and  it  is  these 
branches  that  give  to  the  rootstocks  of  the  iris  and  black- 
berry lily  their  thick,  matted  appearance.  How  many 
leaves  did  last  year's  joint  of  your  specimen  bear,  and 
how  many  internodes  had  it  ? 


190.  Tubers.  —  When  a  rhizoma  is  very  greatly  enlarged, 
as  in  the  artichoke  and  potato,  it  is  called  a  tuber.  Its 
real  nature  in  such  cases  is  often  very  much  disguised, 
but  a  little  study  will  make  it  clear.  The  so-called  root  of 
wild  smilax  shows  very  plainly 
the  gradations  from  leaves  to 
scales  and  from  stem  to  tuber. 

In  the  typical  tuber,  of  which 
the  potato  is  the  most  familiar 
example,  the  internodes  are  so 
thickened  and  shortened  as  to 
have  lost  all  resemblance  to  a 
stem,  but  their  nature  is  revealed 
by  the  eyes.  These  are  really 
nothing  else  than  buds  growing 
in  the  axils  of  leaves,  which  are 
represented  in  the  potato  by  the 
little  scale  that  forms  the  lid  to  the  eye.  (In  an  old  potato 
the  scales  will  probably  have  disappeared ;  try  to  get 
fresh  ones  for  examination,  and  if  possible,  with  some  of 
the  attaching  stems  still  remaining.     The  artichoke  and 


«75. 
Gray)  : 


276.  —  Tubers     {after 
275,  forming  potatoes; 


976,  young  potato  enlarged. 
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tubers  of  the  Madeira  vine  also  make  good  objects  for 
study.)  Notice  the  arrangement  of  the  eyes,  or  buds;  is 
it  alternate  or  opposite?  How  many  ranked?  Make  a 
sketch  of  the  potato  as  it  appears  on  the  outside.  Make 
a  similar  sketch  of  the  sweet  potato,  and  compare  the 
two.  Is  there  any  scale  below  the  eye  in  the  sweet 
potato  ?    Do  the  eyes  occur  in  any  regular  order  ? 

191.  Make  a  cross  section  of  each,  and  sketch  them. 
Notice  the  thin  dark  ring  that  runs  around  the  inside  of  the 
potato  at  some  distance  from  the  circumference.  Label 
this  vascular  tissue;  the  loose  porous  layer  between  it  and 
the  skin,  cortex;  the  central  portion  within  the  vascular  ring, 
pith;  and  the  outer  skin,  epidermis.  See  if  you  can  find 
corresponding  parts  in  the  sweet  potato,  and  label  them. 

Put  one  of  the  cut  ends  of  each  in  red  ink  (this  should 
have  been  attended  to  before  the  recitation),  let  them  stand 
four  to  five  hours,  then  make  sections  parallel  to  the  cut 
surface  till  you  reach  the  point  where  the  red  ink  has  pene- 
trated; what  difference  do  you  notice?  Which  has  the 
thicker  cortex  ?  Compare  the  behavior  of  the  potato  with 
that  of  the  turnip  treated  with  red  ink  in  Section  179. 
What  would  you  infer  from  this  as  to  the  office  of  the  woody 
tissue  ?  What  is  the  office  of  the  epidermis  ?  If  you  are 
in  doubt,  peel  a  tuber  and  weigh  it.  At  the  same  time 
weigh  one  of  about  the  same  size  from  which  the  skin  has 
not  been  removed,  and  put  the  two  side  by  side  in  a  dry 
place.  At  the  end  of  three  or  four  days  weigh  them  again 
and  see  which  has  lost  the  most. 

We  have  learned  that  roots  are  not  divided  into  nodes, 
that  they  never  bear  leaves,  that  they  branch  quite  irreg- 
ularly, and  that  they  sometimes  bear  adventitious  buds. 
Now  can  you  state  some  of  the  reasons  why  the  potato 
is  regarded  as  a  stem  and  the  sweet  potato  as  a  root  ? 

192.  Storage  of  Nourishment  —  The  object  of  both  is 
the  same,  the  storage  of  nourishment.  Drop  a  little  iodine 
on  each  and  see  what  this  nourishment  consists  of. 
Which  contains  the  more  starch? 
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It  is  this  abundant  store  of  food  that  makes  the  potato 
such  a  valuable  crop  in  cold  countries  like  Norway  and 
Iceland,  where  the  seasons  are  too  short  to  admit  of  the 
slow  process  of  developing  the  plant  from  the  seed. 

193.  The  Bulb  is  a  form  of  underground  stem  reduced 
to  a  single  bud.  Get  the  scaly  bulb  of  a  white  garden  lily, 
and  sketch  it  from  the  outside  and  in  cross  and  vertical 
section.  Compare  it  with  the  scaly  winter  buds  of  the  oak 
and  ^hickory  or  other  common  deciduous  tree.  Make  an 
enlarged  sketch  of  the  latter  on  the  same  scale  as  the  lily, 
and  the  resemblance  will  at  once  become  clear.  The 
scales  of  the  bulb  are,  in  fact,  only  thick,  fleshy  leaves 


277. —Scaly 
bud  of  oak 
enlarged. 


278.  —  Scaly  bulb  of 
lily  (Gray). 


379.  —  Bulblets  in  the  axils 
of  the  leaves  of  a  tiger  lily 
(Gray). 


closely  packed  round  a  short  axis  that  has  become  dilated 
into  a  flat  disk.  From  the  terminal  node  of  this  trans- 
formed stem,  *>.,  the  center  of  the  disk,  rises  the  flower 
stalk,  or  scape,  as  it  is  called,  of  the  season.  After  blos- 
soming, the  scape  pershes  with  its  bulb,  and  their  place  is 
taken  by  new  ones  which  are  developed  from  the  axils  of 
the  scales,  thus  revealing  their  leaflike  nature. 

That  bulbs  are  only  modified  buds  is  further  shown  by 
the  bulblets  that  sometimes  appear  among  the  flowers  of 
the  onion,  and  in  the  leaf  axils  of  certain  lilies.  They 
never  develop  into  branches,  but  drop  off  and  grow  into 
new  plants  just  as  the  subterranean  bulbs  do. 

194.  Tunicated  Bulbs.  —  Compare  an  onion  or  a  hya- 
cinth bulb  with  a  lily  bulb.  In  what  respect  does  it  differ 
from  the  lily  bulb  ?     Pull  off  the  outer  layers,  which  have 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  o! 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?     (173) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  00 
the  same  land  ? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground  ? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not  ? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material. —A  turnip,  or  other  fleshy  root 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.  Structure  of  Fleshy  Roots. — Cut 
away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and  compare  it 
*     ,.  a6tt_         **  u  v     .        ,    with  your  drawing 

464-366.— Shapes  of  fleshy  roots  (Gray)  :  264,  napi-  J  ° 

form;  265,  conical;  a66,  spindle-shaped,  of  the  WOOdy  tap- 
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root. .  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different. 

180.  Function  of  Fleshy  Roots.  —  What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  useful  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of   these,  like  the  dahlia  and 
bawkweed,  die  down  above  ground  in  winter  but  are  en- 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  of 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?    (173.) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  00 
the  same  land  ? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground  ? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots  ?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material. —A  turnip,  or  other  fleshy  root 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.   Structure  of  Fleshy  Roots.  —  Cut 

away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and     compare    it 

464-366.— Shapes  of  fleshy  roots  (Gray)  :  264,  napi-       r     ,  ,  ** 

form;  265,  conical;  966,  spindle-shaped.  of  the  WOOdy  tap- 
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root. .  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different. 

180.  Function  of  Fleshy  Roots.  —  What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  useful  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of  these,  like  the  dahlia  and 
bawkweed,  die  down  above  ground  in  winter  but  are  en- 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  of 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?     (173.) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  00 
the  same  land? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground  ? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material.— A  turnip,  or  other  fleshy  root 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.  Structure  of  Fleshy  Roots. —Cut 
away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and  compare  it 
*     ,.     ou         *  a  u  v     .        ,    with  your  drawing 

364-366.  — Shapes  of  fleshy  roots  (GRAY) :  264,  napi-  J  & 

form;  265,  conical;  a66,  spindle-shaped,  of  the  WOOdy  tap- 
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root.  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different. 

180.  Function  of  Fleshy  Roots.  —  What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  useful  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of   these,  like  the  dahlia  and 
hawkweed,  die  down  above  ground  in  winter  but  are  en- 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  of 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?    (173) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  00 
the  same  land? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground  ? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots  ?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material. —A  turnip,  or  other  fleshy  root 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.  Structure  of  Fleshy  Roots.  —  Cut 
away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and     compare    it 

964-066.  —  Shapes  of  fleshy  roots  (Gray)  :  264,  napi-       r     , 

form;  365,  conical;  a66,  spindle-shaped,  of   the  WOOdy  tap- 
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root  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different. 

180.  Function  of  Fleshy  Roots.  —  What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  useful  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of  these,  like  the  dahlia  and 
hawkweed,  die  down  above  ground  in  winter  but  are  en- 
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4.  Which  will  best  withstand  drought,  a  crop  of  cotton  or  one  ot 
Indian  corn?     Which  will  thrive  best  on  high  and  dry  ground?    (173.) 

5.  Which  will  interfere  least  with  the  nourishment  of  the  trees  if 
planted  in  a  peach  orchard,  cotton  or  oats?     (173) 

6.  Should  a  crop  of  cotton  and  one  of  hemp  succeed  each  other  on 
the  same  land  ? 

7.  Why  does  the  gardener  manure  a  grass  plat  by  scattering  the 
fertilizer  on  top  of  the  ground  while  he  digs  around  the  roses  and  lilacs 
and  deposits  it  underground? 

8.  Where  should  the  manure  be  placed  to  benefit  a  tree  or  shrub 
with  wide-spreading  roots?     (175.) 

9.  Is  it  a  wise  practice  to  mulch  a  tree  by  raking  up  the  dead  leaves 
and  piling  them  around  the  base  of  the  trunk,  as  is  so  often  done? 
Why,  or  why  not? 

10.  Why  are  willows  usually  selected  in  preference  to  other  trees 
for  planting  along  the  borders  of  streams  in  order  to  protect  the  banks 
from  washing? 

FLESHY  ROOTS 

Material. — A  turnip,  or  other  fleshy  root. 
Another  root  of  the  same  kind  that  has  stood  in 
red  ink  for  several  hours. 

179.  Structure  of  Fleshy  Roots.  —  Cut 
away  an  inch  or  two  from  the  tip  of  a 
young  fleshy  root 
of  any  kind,  and 
let  it  stand  from 
six  to  twelve  hours 
in  red  ink.  Then 
cut  into  two  or 
three  equal  trans- 
verse sections  and 
observe  the  course 
of  the  fluid. 
Through  what  por- 
tion did  it  rise  most 
readily  ?  Sketch 
one  of  the  sections 
and     compare    it 

164-366.  -Shapes  of  fleshy  roots  (Gray)  :  364,  napi-  ^  ** 

form;  965,  conical;  a66,  spindle-shaped.  of  the  WOOdy  tap- 
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root.  The  ring  of  ink  marks  the  boundary  between  the 
cortex  and  the  central  axis.  Cut  through  one  of  the  sec- 
tions vertically  and  notice  that  the  portion  marked  "  vascu- 
lar cylinder  "  in  the  hard  root  has  here  been  replaced  by 
a  soft,  nutritious  substance.  Put  a  drop  of  iodine  on  it 
and  see  if  it  contains  starch.  Peel  off  a  part  of  the  cortex 
and  observe  that  the  woody  or  conducting  portion  of  the 
interior  is  confined  principally  to  a  thin  layer  on  the  out- 
side of  the  thickened  fleshy  axis.  Can  you  tell  now  why 
the  course  of  the  red  ink  in  this  kind  of  root  is  confined 
mainly  to  a  ring  just  inside  the  cortex,  while  in  hard  roots 
—  in  the  newer,  active  parts  of  them  at  least — it  runs 
through  the  whole  of  the  central  axis?    (Sec.  174.) 

This  band  of  woody  or  vascular  tissue,  as  it  is  called, 
becomes  very  evident  in  old  turnips  and  radishes.  In  the 
beet  it  is  arranged  peculiarly,  being  disposed  in  concentric 
layers  alternating  with  the  fleshy  substance,  instead  of 
in  a  single  layer  next  the  cortex.  These  vascular  rings 
give  to  a  section  of  beet  the  appearance  of  certain  woody 
stems  with  their  rings  of  annual  growth,  but  their  origin 
is  quite  different. 

180.  Function  of  Fleshy  Roots.  — What  is  the  use  of 
fleshy  roots  ?  We  give  a  practical  answer  to  this  question 
every  time  we  eat  a  carrot  or  a  turnip.  Fleshy  roots  are 
especially  useful  to  biennials,  a  name  given  to  herbs  that 
take  two  years  to  perfect  their  fruit,  in  contradistinction  to 
annuals,  which  complete  their  life  history  in  a  single  season. 
The  biennials  spend  their  first  year  in  laying  by  a  store  of 
nourishment  which  they  use  up  the  next  year  in  producing 
a  crop  of  seed  —  provided  man  does  not  forestall  them 
and  appropriate  it  to  his  own  use.  This  explains  why  a 
radish  or  a  turnip  is  so  dry  and  tasteless  the  second  year ; 
nearly  all  of  its  store  of  food  has  been  exhausted  in  matur- 
ing seed. 

181.  Perennial  Herbs  are  those  that  live  on  indefinitely 
from  year  to  year.     Many  of  these,  like  the  dahlia  and 
hawkweed,  die  down  above  ground  in  winter  but  are  en- 
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208.  Runners  and  Stolons,  of  which  we  have  familiar 
examples  in  the  strawberry  and  currant  respectively,  are 
stems  or  branches  by  which  plants 
propagate  themselves  above  ground 
as  readily  as  by  rootstocks  under- 
ground. Suckers  are  shoots  from 
adventitious  root  buds.  The  rose, 
raspberry,  blackberry,  and  asparagus 
are  propagated  almost  entirely  by 
their  means.  The  little  shoots,  called 
by  gardeners  scions,  that  spring  up 
around  the  foot  of  apple  and  pear 
trees,  and  many  others,  have  a  simi- 
lar origin. 

889.— Orange  hawkweed 

with  runner..  ^    Modifications  of  the  Stem.— 

Like  leaves,  the  stem  is  subject  to  many  modifications, 
and  is  made  to  serve  various  purposes 
other  than  its  normal  ones.  With  some 
of  these  we  have  already  become 
acquainted  in  its  underground  condition. 
Aerial  stems  frequently  serve  like  pur- 
poses. The  sugar  cane  carries  a  rich 
supply  of  sweets  in  its  juicy  internodes, 
and  cabbage  stalks  also  are  well  stocked 
with  food  before  flowering.  In  the 
cactus  family,  which  inhabit  dry  and 
desert  regions,  where  the  scanty  mois- 
ture they  draw  from  the  earth  would  be 
too  rapidly  exhaled  from  the  expanded 
surface  of  leaves,  the  foliage  has  either 
disappeared  altogether  or  been  reduced 
to  mere  spines,  while  the  greatly  thick- 
ened stems  have  taken  upon  themselves 
the  triple  office  of  leaf,  stalk,  and  store- 
room. Examine  a  potted  cactus,  or  a 
joint  of  the  common  prickly  pear,  and  notice  how  the 
whole  plant  has  been  compacted  into  a  form  that  exposes 


290.  —  Melon  cactus, 
showing  greatly  con- 
densed stem  for  the 
storage  and  preserva- 
tion of  moisture. 
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the  least  possible  extent  of  surface  in  proportion  to  the 
substance  contained  in  it. 


210.  Weapons  of  Defense.  —  Examples  of  these  may  be 
seen  in  the  thorns  of  the 
honey  locust,  the  hawthorn, 
and  old  field  plums.  An 
examination  of  the  haw, 
crab  tree,  plum,  and  pear 
will  show  stems  in  all  stages 
of  transformation  from 
short,  stubby  branches  to 
well-defined  thorns.  This 
kind  of  thorn  must  not  be 
confounded  with  briers  or 
prickles  like  those  of  the 
rose  and  smilax,  which  are 
mere  appendages  of  the  epi- 
dermis, while  thorn  branches 
have  their  origin  in  the  wood  beneath.  They  usually  come 
from  adventitious  buds. 


291. — Thorn  branches  of  Holocantha 
Etnoryi,  a  plant  growing  in  arid  regions. 


211.   Stems   as   Tendrils.  —  Stems  are  also  frequently 

met  with  under  the 
form  of  tendrils.  As 
normal  buds  and 
branches  never  grow 
except  from  the  axils 
of  leaves,  this  kind  of 
tendril  can  always  be 
recognized  by  its  posi- 
tion. In  the  grape  and 
Virginia  creeper,  where 
they  appear  opposite 
the  leaves  on  alternate 
sides  of  the  stem, 
they  represent  terminal 
flower  buds  which  have  been  pushed  aside  by  stronger 


392,  —  Stems  of  a  pas- 
sion flower  transformed 
into  tendrils  [aJUf 
GtAV). 
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lateral  ones  (Sec.  24s).1  The  usurping  bud  continues  the 
growth  of  the  shoot  until  it  is  in  turn  displaced  by  some 
succeeding  lateral  one,  and  so  on,  forming  a  succession  of 
apparently  lateral  tendrils. 

212.  Stems  as  Foliage.  —  When  branches  take  the  place 
of  foliage,  as  they  not  infrequently  do,  they  are  generally 

so  much  disguised  that  it  is  diffi- 
cult to  recognize  them,  but  a 
little  attention  to  their  point  of 
origin  will  usually  make  their 
nature  clear.  The  asparagus  has 
already  been  referred  to  (Sec.  68). 
Still  more  striking  examples  are 
found  in  the  butcher's  broom  of 
Europe  (Ruscus  aculeatus)  and 
the  pretty  little  Myrsiphyllum 
of  the  greenhouses,  wrongly 
called  smilax,  that  is  so  much 
393.— stem  leaves  (ciadophyiis)    used  for  decoration.     The  green 

of  a  ruscus,  bearing  flowers.         ,  .     ,  c  . ,  ,  ,  .  , 

blades  of  these  plants,  which  are 
commonly  regarded  as  foliage,  are  not  true  leaves,  but 
curiously  shortened  and  flattened  branches  that  have  taken 
upon  themselves  the  office  of  leaves.  Their  real  nature 
is  shown  by  the  fact  that  they  spring  each  from  the  axil 
of  a  little  scale  or  bract  that  represents  the  true  leaf. 

PRACTICAL  QUBSTI0H8 

1.  Which  of  the  stems  named  below  are  woody,  and  which  herba- 
ceous, or  suffrutescent?  Blackberry,  hollyhock,  pokeweed,  cotton,  okra, 
morning-glory,  asparagus,  garden  sage,  reed,  corn,  wheat,  periwinkle, 
sunflower,  strawberry,  bear's  grass,  broom  straw. 

2.  Why  is  it  that  so  many,  both  of  hot-weather  and  cold-weather 
herbs,  for  example,  knotweed  (Polygonum  aviculare),  purslane,  spurge, 
carpet  weed  (Mollugo),  winter  chick  weed,  Indian  strawberry,  and  dan- 
delion, all  adopt  the  same  habit  of  clinging  close  to  the  earth  ?    (205.) 

3.  Would  such  a  habit  be  of  any  advantage  to  roadside  weeds 
and  other  herbs  growing  in  exposed  places  where  they  are  liable  to  be 
trodden  upon  and  bitten  by  cattle? 

1  See  also  Gray's  "  Structural  Botany,"  page  54,  §  1 10, 
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4.  Is  there  any  difference  in  the  height  of  the  stem  of  a  dandelion 
flower  and  a  dandelion  ball  ? 

5.  Of  what  advantage  is  this  to  the  plant? 

6.  By  what  means  does  the  gourd  climb?  the  butter  bean?  the 
English  pea?  trumpet  honeysuckle?  grape?  maypop?  smilax?  Virginia 
creeper?  clematis? 

7.  Why  do  we  "stick"  peas  with  brush,  and  hops  with  poles? 

8.  Are  gourds,  watermelons,  squashes,  pumpkins,  etc.,  naturally 
climbing,  or  prostrate  ? 

9.  Why  does  not  the  gardener  provide  them  with  poles  or  trellises 
to  climb  on  ? 

10.  Name  some  plants  the  stems  of  which  are  used  as  food. 

11.  Name  some  stems  from  which  useful  articles,  such  as  sugar, 
gums,  and  medicines  are  obtained. 

12.  Do  twining  plants  grow  equally  well  on  horizontal  and  upright 
supports?     (159,160,244) 

13-   If  there  is  any  difference,  which  do  they  seem  to  prefer? 

STEMS  OF  MONOCOTYLEDONS 

Material.  —  A  stem  of  smilax,  asparagus,  or  other  monocotyledon 
that  has  stood  in  red  ink  for  three  to  six  hours.  A  dried  cornstalk ; 
the  handle  of  a  palm-leaf  fan.  (It  would  be  better,  of  course,  to  have 
all  specimens  fresh,  if  possible,  and  for  those  who  live  in  the  southern 
States  fresh  stalks  of  sugar  cane,  palmetto,  or  yucca,  will  afford  admir- 
able objects  for  study.) 

213.  Examination  of  a  Monocotyledonons  Stem. — Take 
one  of  the  dry  cornstalks  that  can  be  found  in  the  fields, 
almost  anywhere,  and  study  its  external  characters.  How 
are  the  internodes  divided  from  one 
another  ?  What  is  the  use  of  the  very 
firm,  smooth  epidermis?  Notice  a 
hollow,  grooved  channel  running  down 
one  side  of  the  joints,  or  internodes; 
does  it  occur  in  all  of  them  ?     Is  it  on 

.  .,  294.— Cross  section  of 

the  same  side   or  on    opposite   sides    a  stalk  of  corn:  v.fibro- 
of  the  alternate  internodes?     Follow    vascular  bundles;  <r,cor- 

r     ,  1  1      r  tex;/,pith. 

one  of  these  grooves  to  the  node  from 
which  it  originates;  what  do  you  find  there?    (In#  dried 
stalk  the  bud  will  probably  have  disappeared,  but  traces 
of  it  can  usually  be  found.)    After  studying  the  internal 
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395. — Vertical  sec- 
tion of  cornstalk :  g, 
groove  ;  c,  cortex  ; 
v,  fibro vascular  bun- 
dles mingled  with 
parenchyma;  4, bud; 
n,  node. 


structure  of  the  stalk  you  will  understand  why  this  groove 

should  occur  on  the  side  of  an  internode  bearing  a  bud 
or  fruit. 

Cut  a  cross  section  midway  between 
two  nodes,  and  observe  the  composition 
of  the  interior;  of  what  does  the  bulk 
of  it  appear  to  consist?  Notice  the 
arrangement  of  the  little  dots  like  the 
ends  of  cut-off  threads  that  are  scattered 
through  the  pith ;  where  do  they  appear 
to  be  most  abundant,  toward  the  center 
or  the  circumference? 

Make  a  vertical  section  through  one  of 
the  nodes.  Cut  a  thin  slice  of  the  pith, 
hold  it  up  to  the  light,  and 
examine  it  with  a  hand 
lens.     Observe  that  it  is 

composed   of    a  number   of   tiny  oblong 

compartments   or  cells   packed   together 

like  bricks  in  a  wall.     These  are  dry  and 

empty  now,  but  in  the  living  stem  were 

filled  with  nourishing  fluids  consisting  of 

protoplasm   and    cell    sap   (Sec.   9),   and 

formed  what  is  known  to  botanists  as  the 

parenchyma,  a  word  meaning  parent  tis- 
sue, because  from  it  all  the  other  tissues 

are  derived. 

Draw  out  one  of  the  woody  threads  run-   the  cellular  structure 

.,  ,      ,  ...         <n        <,  .  .       of  the  parenchyma: 

ning  through  the  pith.     Break  away  a  bit    v%  fibrovascuiar  bun- 
of  the  epidermis  and  see  how  very  closely    dles ;    A    Pith»   or 

.  ,      ,  .         .  -  parenchyma. 

they  are  packed  on  its  inner  surface. 
Trace  the  course  of  the  veins  in  the  bases  of  the  leaves 
that  may  be  found  clinging  to  some  of  the  nodes;  find 
their  point  of  union  with  the  stem ;  with  what  part  of 
it  do  they  appear  to  be  continuous?  Has  this  anything 
to  do  with  the  greater  abundance  of  fibers  near  the  epider- 
mis ?  Can  you  follow  the  fibers  through  the  nodes,  or  do 
they  become  confused  and  intermixed  with  other  threads 


296. — Vertical  sec- 
tion of  a  portion  of 
the  interior  of  a  dry 
cornstalk  as  seen  un- 
der the  lens,  showing 
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there?  (If  sugar  cane  is  used  for  this  study,  the  ring  of 
scars  left  by  the  vascular  bundles  as  they  pass  from  the 
leaves  into  the  stem  will  be  seen  beautifully  marked  just 
above  the  nodes.) 

If  there  is  an  eye  or  bud  at  the  node,  look  and  see  if 
any  of  the  threads  go  into  it.  Can  you  account  now  for 
the  depression  that  occurs  in  the  internode  above  the  eye 
or  bud  ? 

Make  drawings  of  both  cross  and  vertical  sections  show- 
ing the  points  brought  out  in  your  examination  of  the  corn- 
stalk. 

214.  The  Vascular  System.  —  To  find  out  the  use  of 
the  threads  that  you  have  been  tracing,  examine  a  piece 
of  a  living  stem  of  wild  smilax  or  other  monocotyledon 
that  has  stood  in  red  ink  for  three  to  twenty-four  hours. 
(If  the  specimen  stands  in  the  coloring  fluid  too  long  the 
dye  will  gradually  percolate  through  all  parts  of  it.  If 
this  should  be  the  case,  look  for  the  lines  that  show  the 
ink  most  plainly.)  Notice  the  course  the  coloring  fluid 
has  taken ;  what  would  you  infer  from  this  as  to  the 
office  of  the  woody  fibers  ? 

These  threads  constitute  what  is  called  the  vascular 
system  of  the  stem,  because  they  are  made  up,  to  a  large 
extent,  of  little  vessels  or  ducts,  along  which  the  sap  is 
conveyed  from  the  roots  to  the  leaves  and  back  from  the 
leaves  to  the  root  and  stem  after  it  has  been  elaborated  into 
food.  They  are,  so  to  speak,  the  water  pipes  that  supply 
the  leaf  community  with  the  liquid  nourishment  which  it 
works  up  into  food  during  the  process  of  photosyn- 
thesis (Sec.  24). 

215.  The  Stem  as  a  Water  Carrier.  — We  see  from  this, 
that  the  stem,  besides  serving  as  a  mechanical  support, 
is  the  natural  line  of  communication  between  the  roots, 
where  the  raw  material  for  feeding  the  plant  is  gathered, 
and  the  leaves,  where  this  material  is  manufactured  into 
food.  After  the  sap  is  there  elaborated  and  the  surplus 
moisture  given  off  by  transpiration,  the  nourishment  is 
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returned  to  be  distributed  to  the  other  organs.  Even  the 
roots  can  not  be  fed  by  the  liquid  they  absorb  from  the  soil 
until  it  has  been  elaborated  in  the  leaves,  just  as  our 
bodies  can  not  be  sustained  by  what  we  eat  and  drink  until 
it  has  been  digested  in  our  stomachs.  Hence,  if  the  leaves 
of  a  tree  are  diseased  or  destroyed  by  ignorant  pruning, 
the  roots  will  suffer  and  die  just  as  the  leaves  do  if  the 
roots  are  injured. 

On  account  of  this  double  line  of  communication  which 
they  have  to  maintain,  the  vascular  threads,  or  bundles,  as 
they  are  technically  called,  are  double ;  one  set,  composed 
of  larger  ducts,  carrying  water  up,  and  another  set  of 
smaller  ones  bringing  back  the  digested  food.  Can  you 
give  a  reason  for  their  difference  in  size  ? 

216.  Woody  Monocotyledons.  —  Examine  sections  of 
yucca,  smilax,  or  of  palmetto  from  the  handle  of  a  fan, 
and  compare  them  with  your  sketches  of  the  cornstalk. 
In  which  are  the  vascular  fibers  most  abundant?  Which 
is  the  toughest  and  strongest  ?  Why  ?  Trace  the  course 
of  the  leaf  fibers  from  the  point  of  insertion  to  the 
interior.  How  does  it  differ  from  that 
of  the  fibers  in  a  cornstalk? 

217.  Growth  of  Honocotyledonous 
Stems.  —  Refer  to  the  experiment  in  Sec- 
tion 43 ;  refer  also  to  what  has  just  been 
learned  regarding  the  course  of  the  leaf 
veins  at  the  nodes  of  the  cornstalk  (Sec. 
213),  and  you  will  have  no  difficulty  in 
identifying  these  veins  as  part  of  the  vas- 
cular system.  Each  successive  leaf  sends 
its  vascular  bundles  down  into  the  main 
system  of  the  stem,  and  any  increase 
in  the  diameter  of  monocotyledons  takes 
place  by  the  intercalation  of  new  bundles 
from  the  leaves  as  they  develop  at  the 
nodes  above.  In  jointed  stems  like  the 
corn  and  sugar  cane  and  other  grasses, 


297.  —  Longitudinal 
section  through  the 
stem  of  a  palm,  show- 
ing the  curved  course 
of  the  fibrovascular 
bundles  (Gray,  after 
Famcknherg). 
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this  intercalation  takes  place,  as  we  have  seen  (Sec.  213), 
at  the  nodes,  forming  the  hard  rings  known  as  joints,  but 
in  other  monocotyledons  the  fibers  entering  the  stem  from 
the  leaves  generally  tend  first  downwards,  towards  the 
interior  (Fig.  297),  then  bend  outward  toward  the  sur- 
face, where  they  become  entwined  with 
others  and  form  the  tough,  inseparable 
cortex  that  gives  to  palmetto  and  bamboo 
stems  their  great  strength. 

This  addition  of  fresh  vascular  bundles 
as  the  axis  lengthens  will  explain  why  the 
lower  joints  of  cornstalks  and  sugar  cane 
are  so  much  more  hard  and  woody  than  the 
upper  ones.  Generally,  however,  mono- 
cotyledonous  stems  do  not  increase  in  diam- 
eter after  a  certain  point,  and  as  they  can 
contain  only  a  limited  number  of  vascular 
fibers,  they  are  incapable  of  supporting  an 
extended  system  of  leaves  and  branches.  J^  b^chiess 
Hence  this  class  of  plants,  with  a  few  trunk  of  monocoty- 
exceptions,  like  smilax  and  asparagus,  are  ledons* 
characterized  by  simple,  columnar  stems,  and  a  limited 
spread  of  leaves.  The  cabbage  palmetto,  banana,  and 
Spanish  bayonet  (  Yucca  aloifolid)  are  familiar  examples  in 
the  warmer  parts  of  our  country. 


298.— -A    palm 


218.    Strength  of   the   Monocotyledonous  Structure. — 

Stems  of  this  class  are  admirably  adapted  by  their  struc- 
ture to  the  purposes  of  mechanical  support.  It  is  a  well- 
known  law  of  mechanics  that  a  hollow  cylinder  is  a  great 
deal  stronger  than  the  same  mass  would  be  in  solid  form, 
as  may  easily  be  tested  by  the  simple  experiment  of  break- 
ing in  your  fingers  a  cedar  pencil  and  a  joint  of  cane 
or  a  stem  of  smilax  of  the  same  weight.  In  stems  that 
may  be  technically  classed  as  solid  in  structure,  like 
the  corn  and  palmetto,  the  interior  is  so  light  compared 
with  the  hard  epidermis  that  the  result  is  practically  a 
hollow  cylinder. 
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PRACTICAL  QUESTIONS 

1 .  Old  Fort  Moultrie  near  Charleston  was  built  originally  of  pal- 
metto logs ;  was  this  good  engineering  or  not?    Why? 

2.  Why  is  a  stalk  of  sugar  cane  so  much  heavier  than  one  of  corn? 
A  green  cornstalk  than  a  dead  one?    (215.) 

3.  Explain  the  advantages  of  structure  in  a  culm  of  wheat ;  a  stalk 
of  corn ;  a  reed.     (218.) 

4.  Would  the  same  quality  be  of  advantage  to  an  oak?    Why,  or 
why  not  ? 

5.  Is  it  any  advantage  to  the  farmer  that  grain  straw  is  so  light? 


STEMS  OF  DICOTYLEDONS 

Material.  —  Twigs  from  one  to  three  years  old  of  almost  any  kind 
of  hard  wood  shoots  ;  elm,  basswood,  mulberry,  leatherwood,  and  paw- 
paw show  the  bast  well  ;  sassafras,  slippery  elm,  birthwort  (Aristohh 
chia),  and  in  spring,  hickory  and  willow,  show  the  cambium  ;  grape 
and  Trumpet  vine  the  ducts.  Have  some  twigs  placed  in  red  ink  from 
four  to  twelve  hours  before  the  lesson  begins.  Grape,  peach,  or  hickory 
will  answer  well  for  this  purpose. 

219.    Examination  of   a  Typical  Specimen.  —  Examine 

carefully  the  outer  surface  of  a  young  twig,  not  less  than 

one  nor  more  than  three  years  old,  of  any 

convenient  specimen.     Notice  the  scars  left 

by  the  leave*  of  the  season  as  they  fell  away, 

and  look  for  one  or  more   little  roundish 

dots  called  leaf  traces ,  that  mark  the  points . 

where  the  fibrovascular  bundles  from   the 

leaf  veins  passed  into  the  stem.     The  little 

oblong  or  lens  shaped  corky  spots  that  dot 

the  surface  of  a  twig  are  called  lenticels. 

They  are  the  breathing  pores  or  ventilators 

through  which   the   air   penetrates   to   the 

Alternate    inner    parts    of   the    stem.      They   usually 

disappear    on    older   branches,   where    the 

outer  bark  is  constantly  breaking  away  and 

Sometimes,  however,  they 

are  quite  persistent,  as  in  the  peach,  cherry, 

and  china  tree.     The  characteristic  markings  of  the  birch 

bark,  which  make  it  so  ornamental,  are  due  to  the  lenti* 
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299. 

leaved  twig  of  wal- 
nut :     /,    terminal 
bud;  j,  j,  leaf  scars; 
f.  leaf  traces;  //.     sloughing    off. 
lenticels.  &        & 
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eels.  As  the  tree  grows  they  elongate  either  vertically, 
by  cne  lengthening  of  the  twig,  or  horizontally,  by  its 
increase  in  diameter,  until  they  often  appear  as  long  slits. 

Scrape  off  a  little  of  the  brownish,  or  sometimes  almost 
colorless  outer  covering.  This  is  the  epidermis,  and  is 
replaced  by  the  outer  corky  layer  of  the  bark  in  older 
stems.  As  the  stem  increases  in  diameter  from  year  to 
year  this  outer  covering  is  broken  up  and  pushed  aside  to 
make  way  for  the  new  growth,  so  that  the  bark  is  con- 
stantly dying  and  sloughing  off  from  the  outside  and  as 
constantly  renewed  from  within.  Under  the  epidermis, 
notice  a  greenish  layer  of  young  bark  ;  beneath  this  a  layer 
of  rather  tough,  stringy  fibers  called  bast,  and  finally  a 
harder  woody  substance  that  constitutes  the  bulk  of  the 
interior  of  the  stem.  Cut  through  this  to  the  very  center 
of  the  axis  and  we  find  a  cylinder  of  lighter,  pithy  texture; 
this  is  the  same  as  the  parenchyma  or  parent  tissue  that 
we  found  pervading  the  interior  of  the  cornstalk  (Sec.  213). 
It  is  usually  called  the  pith  or  medulla,  and  is  the  only  part 
present  in  very  young  stems. 

Between  the  woody  axis  and  the  bark  is  a  more  or  less 
soft  and  juicy  ring  called 

220.  The  Cambium  Layer.  —  This  is  not  always  easily 
distinguishable  with  a  hand  lens,  but  is  conspicuous  in  the 
stems  of  sassafras,  slippery  elm,  aristolochia,  etc.  If  some 
of  these  can  not  be  obtained,  the  presence  of  the  cambium 
can  be  recognized  by  observing  the  tendency  of  most  stems 
to  "bleed"  when  cut,  between  the  wood  and  bark.  This 
is  because  the  cambium  is  the  active  part  of  the  stem  in 
which  growth  is  taking  place,  and  consequently  it  is  most 
abundantly  supplied  with  sap.  This  is  especially  the  case 
in  spring,  when  it  becomes  so  gorged  with  nourishment 
that  if  a  rod  of  hickory  or  elder  is  pounded,  the  pulpy, 
cambium  is  broken  up  and  the  bark  may  be  slipped  off 
whole  from  the  wood.  It  is  the  nourishment  contained  in 
the  cambium  of  certain  plants  that  tempts  goats  and  calves 
to  bark  them  in  spring,  and  that  enables  savages,  in  time 
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300.  —  Section  across  a  young  twig  of 
box  elder,  showing  the  four  stem  regions : 
e,  epidermis,  represented  by  the  heavy 
bounding  line ;  c,  cortex ;  w,  vascular  cylin- 
der; /,  pith.  (From  COULTER'S  "Plant 
Relations.") 


of  dearth,  to  subsist  for  a  while  on  the  buds  and  bark 

of  trees. 

221.  Difference  between 
Dicotyledons  and  Monocoty- 
ledons. —  Cut  cross  and 
vertical  sections  of  your 
specimen,  and  sketch  them 
as  seen  under  the  lens, 
labeling  the  different  parts 
that  have  been  examined. 
Refer  to  Figures  300  and 
301  if  you  have  any  diffi- 
culty in  distinguishing  the 
parts.  Notice  the  little 
pores  or  cavities  that  dot 

the  woody  part  in  the  cross  section  ;  where  are  they  largest 

and  most  abundant  ?     How  are  the  rings  marked  off  from 

one  another  ?    These  pores  are  sections  of  the  ducts  already 

alluded   to   (Sees.    214, 

215).      They    are   very 

large  in  the  grape  vine, 

and    a   cutting   two  or 

three  years  old  will  show 

them  distinctly.  Exam- 
ine  cross   and  vertical 

sections  of  a  twig  that 

has    stood   in   red   ink 

from    three    to    twelve 

hours  and  observe  the 

course    the    fluid     has 

taken.      (The    rapidity 

with   which    the   liquid 

is  absorbed  varies  with 

different  stems  and   at 

different  seasons.     It  is 


301.  — Section  across  a  twig  of  box  elder 
three  years  old,  showing  three  annual  growth 
rings,  in  the  vascular  cylinder.  The  radiating 
lines  (m),  which  cross  the  vascular  region  (to), 
represent  the  pith  rays,  the  principal  ones  ex- 
tending from  the  pith  to  the  cortex  (c).  (From 
Coulter's  ••  Plant  Relations.") 


most  rapid  in  spring  and   slower  in  winter.     In  grape, 
plum,  and  peach  it  ascends  quickly.)    What  should  you 
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infer  from  this  as  to  the  office  of  the  ducts  ?  How  does 
this  conclusion  compare  with  your  observations  on  the 
vascular  bundles  of  monocotyledonous  stems  ?  Notice 
that  the  dicotyledon  differs  from  monocotyledonous  stems 
in  having  the  pith  all  gathered  in  a  narrow  cylinder  in  the 
center,  and  the  vascular  tissue  arranged  in  one  or  more 
concentric  layers  around  it,  according  to  the  age  of  the 
stem.  In  general,  dicotyl  stems  may  be  said  to  include 
four  regions;  1st,  the  epidermis  or  bark,  e  (Fig.  300); 
2d,  the  cortex^  c,  made  up  of  the  cambium  and  bast,  with 
certain  other  tissues ;  3d,  the  vascular  cylinder,  or  woody 
portion  w,  made  up  of  concentric  rings  each  representing 
a  year's  growth ;  and  4th,  the  pith  pt  medulla,  or  paren- 
chyma, as  it  is  variously  termed  by  botanists. 

222.  Medullary  Rays. — Observe  the  whitish  silvery  lines 
that  radiate  in  every  direction  from  the  center,  like  the 
spokes  of  a  wheel  from  the  hub.  These  are  the  medullary 
rays  and  consist  of  threads  of  pith  that  serve  as  lines  of 
communication  between  the  " parent  tissue"  and  the  grow- 
ing cambium  layer.  In  old  stems  the  central  pith  fre- 
quently disappears  and  its  office  is  filled  by  the  medullary 
rays,  which  become  quite  conspicuous. 

223.  The  Rings,  into  which  the  vascular  cylinder  is 
divided,  mark  the  yearly  additions  to  the  growth  of  the 
stem,  which  increases  by  the  constant  addition  of  fibro- 
vascular  bundles  from  the  outside;  hence  such  stems  are 
called  exogens  or   "outside  growers." 

224.  The  Structure  of  the  Fibro- 
vascular  Bundles  is  somewhat  com- 
plicated and  can  not  be  studied  to 
advantage  without  the  aid  of  a  com- 
pound microscope,  but  a  little  atten- 
tion to  the  diagrams  will   make   it 

.  _         .  302.  —  Transverse  section 

intelligible.  The  inner  part  of  each  Gf  vascular  bundle  from 
bundle  (i.e.9  the  part  toward  the  axis)    stem  of  a  dicotyledon:  /, 

.  .  P  .      ~.  ,  bast ;  c,  cambium ;  v,  ducts, 

\s  made  up  of  woody  fibers  shown  at    w%  WOOd  ceils. 
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303. — Transverse  section  of  a  stem  of  bur- 
dock, showing  fibrovascular  bundles  not 
completely  united  into  a  ring. 


w(Fig.  302),  intermingled  with  larger  sized  tubes  or  ducts, 
v,  the  sections  of  which  made  the  pores  referred  to  in 
Section  221.     In  front  of  these  is  the  cambium  layer,  c,  and 

beyond  that,  the  soft  bast 
and  other  tissues  in  which 
elaborated  food  is  being 
brought  down  from  the 
leaves  and  material  for 
growth  provided.  In  very 
young  stems  the  vascular 
bundles  are  separate  and 
distinct,  as  in  Figure  303, 
being  connected  only  by 
a  ring  of  cambium,  but 
as  growth  advances  and 
more  bundles  are  formed 
to  supply  the  new  buds 
and  leaves  of  the  devel- 
oping axis,  they  become  crowded  into  a  ring  (Fig.  304), 
which  is  separated  into  woody  wedges  by  the  threads  of 
pith  (medullary  rays)  that  run  between  them  from  the 
center  to  the  cortex.  The  cambium  constantly  advances 
outwards,  beginning  every  spring  a  new  season's  growth 
and  leaving  behind  the  ring  of  ducts 
and  woody  fibers  made  the  year  before. 
As  the  work  of  the  plant  is  most  active 
and  its  growth  most  vigorous  in  spring, 
the  largest  ducts  are  formed  then,  the 
tissue  becoming  closer  and  finer  as 
the  season  advances,  thus  causing  the 
division  into  annual  rings  that  is  so 
characteristic  of  dicotyl  stems.  Each 
new  stratum  of  growth  is  made  up  of 
the  fibrovascular  bundles  that  supply 
the  leaves  and  buds  and  branches  of  the  season.  Fig- 
ure 305  gives  a  diagrammatic  section  illustrating  the 
passage  of  the  bundles  from  the  leaves  to  the  stem  of  •  a 
dicotyledon,  each  successive  node  sending  down  its  quota. 


304.  —  Diagram  of  an 
older  dicotyl  stem,  show- 
ing bundles  confluent  into 
a  ring  (GRAY). 
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In    this  way  we  see  that  the  increase  of  dicotyl  trunks 
and  branches  is  approximately  in  an  elongated  cone  (Fig. 

306),  the  number  of 
rings  gradually  diminish- 
ing toward  the  top  till  at 
the  terminal  bud  of  each 
bough   it  is   reduced  to 


ahc     ft  4 

305.  —  Diagrammatic  view  of  a  leafy  stem 
of  clematis,  showing  the  arrangement  of  the 
fibrovascular  bundles :  a,  b,  c,—e,f,  d,  the 
fascicles  from  the  lower  pair  of  leaves ;  i,  g% 
/,  —k,  A,  m,  the  fascicles  from  the  second 
pair  of  leaves ;  q%  r,  s,  —p,  n,  0,  the  fascicles 
from  the  third  pair  of  leaves ;  x,  t,  fascicles 
of  the  fourth  pair  of  leaves ;  0,  a,  -  y,  8,  pairs 
of  undeveloped  leaves  not  as  yet  having 
fascicles  (Gray,  after  Nageli). 


306.  —  Diagram  illustrating  the  an- 
nual growth  of  dicotyledons. 


a  single  one,  as  in  the 
stems  of  annuals. 

Sometimes  a  late  au- 
tumn, succeeding  a  very 
dry  summer,  will  cause  trees  to  take  on  a  second  growth, 
and  thus  form  two  layers  of  wood  in  a  single  season,  so 
we  can  not  always  rely  absolutely  upon  the  number  of 
rings  in  estimating  the  age  of  a  tree. 


225.  The  Stems  of  Conifers.  —  Examine  a  young  stem 
of  pine,  and  compare  with  the  one  just  studied.  What 
difference  do  you  notice  ?  This  absence  of  the  duct  pores 
constitutes  one  of  the  most  conspicuous  differences  be- 
tween the  stems  of  conifers  (cone  bearers)  and  dicotyledons. 
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The  ducts  are  there,  but  they  are  formed  differently  from 
those  of  other  exogens,  and  caii  not  be  studied  without  a 
compound  microscope.  From  what  part  of  the  stem  does 
the  rosin  exude?  Place  a  cutting  in  red  ink  and  notice 
through  what  part  the  fluid  rises ;  where,  would  you  judge 
from  this,  is  the  most  active  part  of  the  stem  ? 

PRACTICAL  QUESTIONS 

I  •  Explain  the  principle  upon  which  boys  slip  the  bark  from  certain 
kinds  of  wood  in  spring  to  make  whistles.     (220.) 

2.  Why  can  not  they  do  this  in  autumn  or  winter? 

3.  Name  some  of  the  plants  commonly  used  for  this  purpose. 

4.  Is  the  spring,  after  the  buds  begin  to  swell,  a  good  time  to  prune 
fruit  trees  and  hedges?    Why?     (220.) 

5.  What  is  the  best  time,  and  why? 

6.  Why  are  grape  vines  liable  to  bleed  to  death  if  pruned  too  late  in 
spring?     (220,221.) 

7.  Why  are  nurserymen,  in  grafting,  so  careful  to  make  the  cambium 
layer  of  the  graft  hit  that  of  the  stock?     (220.) 

8.  In  calculating  the  age  of  a  tree  or  bough  from  the  rings  of  annual 
growth  should  we  take  a  section  from  near  the  tip,  or  the  base?  Why? 
(224.) 

MOVEMENT  OF  WATER  THROUGH  THE  STEM 

Material.  —  An' egg,  a  small  cup,  and  some  salt  water.  A  potted 
young  plant  of  corn,  calla  lily,  tropaeolum,  sunflower,  etc.  A  few  centi- 
meters each  of  glass  tubing  and  rubber  tubing  about  the  diameter  of  the 
stem  of  the  plant.  A  twig  of  willow,  currant,  or  other  easily  rooting 
shrub. 

226.  Difficulty  of  Accounting  for  Sap  Movement — Just 
what  causes  the  rise  of  sap  in  the  stem  is  one  of  the 
puzzles  of  vegetable  physiology  that  botanists  have  not 
yet  been  able  to  solve  completely.  It  is  closely  connected 
with  the  phenomena  of  transpiration,  the  rapidity  of  the 
current  increasing  and  decreasing  according  to  the  activity 
of  the  evaporating  surfaces.  If  loss  of  water  begins  at  any 
spot  through  growth  or  transpiration,  the  nearest  tissues 
give  up  their  water  first,  then  the  more  remote,  and  so  on, 
till  the  most  distant  —  generally  the  roots  —  have  to  absorb 
water  from  without,  and  thus  a  constant  current  is  kept  up 
toward  the  places  where  moisture  is  needed. 
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227.  Osmose.  —  The  rise  of  sap  is  partly  due  to  the  pres- 
sure caused  by  the  constant  absorption  of  soil  water  through 
the  absorbent  hairs  of  the  root  The  passage  of  liquids 
through  the  walls  of  cells  and  tissues  is  known  as  osmose 
and  takes  place  when  liquids  of  different  densities  are 
separated  by  a  thin  membrane,  the  principle  governing 
the  direction  of  the  flow  being  that  the  thinner,  lighter 
liquid  passes  toward  the  denser.  The  nature  of  the  sub- 
stances, also,  must  be  considered ;  those  that  are  crystalline 
and  easily  soluble,  like  sugar  and  salt,  pass  readily  through 
membranes,  while  gelatinous  ones  pass  with  difficulty  or  not 
at  all. 

Chip  away  a  bit  of  the  shell  from  the  big  end  of  an  egg, 
taking  care  not  to  injure  the  thin  membrane  underneath. 
Make  a  small  puncture  through  both  shell  and  membrane 
in  the  small  end  and  place  the  egg  in  a  cup  with  its  big 
end  in  salt  water.  In  a  few  hours  the  contents  will  be  found 
running  but  of  the  puncture  at  the  other  end,  having  been 
forced  out  by  the  water  that  made  its  way  in  below.  And 
there  are  no  pores  visible,  even  with  the  most  powerful 
microscope,   in   the  membrane  that    lines  the   eggshell. 

The  same  principle  is  well  illustrated  by  the  experiment 
described  in  Section  204,  the  water  passing  by  osmose 
through  the  walls  of  the  cells  that  make  up  the  substance 
of  the  stem.  Take  one  of  the  stem  sections  after  it  has 
lain  in  fresh  water,  and  transfer  it  to  a  five  per  cent  solution 
of  salt  water  (about  a  tablespoonful  of  salt  to  a  tumbler 
of  liquid).  Allow  it  to  remain  as  before,  and  then  exam- 
ine. It  will  be  found  to  have  become  straight  again,  or 
perhaps  even  to  have  coiled  over  in  the  opposite  direction. 
This  is  because  the  thinner  liquid  of  the  cells  has  passed 
out  by  osmose  into  the  thicker  salt  solution,  so  that  the 
interior  cells  have  become  flabby,  while  the  exterior  ones, 
protected  by  the  epidermis,  remain  distended  and  thus 
cause  the  section  to  curve  inward. 

The  passage  of  liquids  into  a  sac  or  cell  is  called  endos- 
mose,  out  of  it,  exosmose.  Which  is  it  that  takes  place 
between  the  soil  water  and  the  root  ? 
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228.  Action  of  Osmose  in  the  Root.  —  The  sap  within  the 
root  is  generally  denser  than  the  water  of  the  soil,  so  there 
is  a  continuous  osmotic  flow  from  the  latter  to  the  former, 
but  within  the  stem  the  fluid  is  more  nearly  of  the  same 
density  throughout  and  the  conditions  for  osmosis  are  not 
so  favorable,  though  it  probably  does  take  place  to  some 
extent.  A  more  efficient  cause  is  generally  held  to  be  the 
force  exerted  by  the  upward  pressure  of  water  absorbed 
into  the  roots,  and  known  as 

229.  Root  Pressure.  —  Cover  a  calla  lily,  young  corn- 
stalk, sunflower,  or  other  succulent  herb  with  a  cap  of 
oiled  paper  to  prevent  transpiration,  set  the  pot  containing 
it  in  a  pan  of  warm  water  and  keep  it  at  a  gentle  heat 
After  a  few  hours  look  for  water  drops  on  the  leaves. 
Where  did  this  water  come  from  ?  How  did  it  get  up 
into  the  leaves? 

Now  cut  off  the  stem  of  the  plant  six  or  eight  centimeters 
(three  or  four  inches)  from  the  base.  Slip  over  the  part 
remaining  in  the  soil  a  bit  of  rubber  tubing  of  about  the 
same  diameter  as  the  stem,  and  tie  tightly  just  below  the 
cut.  Pour  in  a  little  water  to  keep  the  stem  moist,  and 
slip  in  above  a  short  piece  of  tightly  fitting  glass  tubing. 
Watch  the  tube  for  several  days  and  note  the  rise  of  water 
in  it.  The  same  phenomenon  may  be  observed  in  the 
"bleeding"  of  rapidly  growing,  absorbent  young  shoots, 
such  as  grape,  sunflower,  gourd,  tobacco,  etc.,  if  cut  off 
near  the  ground  in  spring  when  the  earth  is  warm  and 
moist.  This  flow  can  not  be  due  to  transpiration,  since 
the  leaves  and  other  transpiring  parts  have  been  removed. 
Transpiration,  by  causing  a  deficiency  of  moisture  in  cer- 
tain places  may  influence  the  direction  and  rapidity  of  the 
current,  but  does  not  furnish  the  motive  power,  which 
evidently  comes,  in  part  at  least,  from  the  roots,  and  is 
the  expression  of  their  absorbent  activity. 

230.  Root  Pressure  and  Root  Pull.  — There  is  no  antag- 
onism between  these  two  forces.  Root  pull  affects  the 
body  of  the  plant  with  its  system  of  tubes  and  cells ;  root 
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pressure  affects  the  free  contents  of  these  parts,  just  as 
we  may  sink  a  water  pipe  into  the  ground  and  at  the  same 
time  force  the  water  upward  through  it. 

231.  Direction  of  the  Current  —  Remove  a  ring  of  the 
cortical  layer  from  a  twig  of  any  readily  rooting  dicoty- 
ledon, being  careful  to  leave  the  woody 
part  with  the  cambium  intact.  Place 
the  end  below  the  cut  ring  in  water,  as 
shown  in  Figure  307.  The  leaves  above 
the  girdle  will  remain  fresh.  How  is 
the  water  carried  to  them?  How  does 
this  agree  with  the  movement  of  red  ink 
observed  in  Section  221  ? 

Next  prune  away  the  leaves  and  pro- 
tect the  girdled  surface  with  tin  foil,  or 
insert  it  below  the  neck  of  a  deep  bottle 
to  prevent  evaporation  and  wait  until 
roots  develop.  Do  they  come  most  abun- 
dantly from  above  or  below  the  decorti- 
cated ring? 

These  experiments  show  that  the  up- 
ward movement  of  crude  sap  toward  the 
leaves  is  mainly  through  the  ducts  in 
the  woody  portion  of  the  stem,  while  the 
downward  flow  of  elaborated  sap  from  the  leaves  takes 
place  chiefly  through  the  soft  bast  and  certain  other 
vessels  of  the  cortical  layer. 

232.  Ringing  Fruit  Trees.  —  This  explains  why  farmers 
sometimes  hasten  the  ripening  of  fruit  by  the  practice  of 
ringing.  As  the  food  material  cannot  pass  below  the 
denuded  ring,  the  parts  above  become  gorged  and  a  pro- 
cess of  forcing  takes  place.  The  practice,  however,  is 
not  to  be  commended,  except  in  rare  cases,  as  it  generally 
leads  to  the  death  of  the  ringed  stem.  The  portion  below 
the  ring  can  receive  no  nourishment  from  above,  and  will 
gradually  be  so  starved  that  it  can  not  even  act  as  a  carrier 
of  crude  sap  to  the  leaves,  and  so  the  whole  bough  will 


-A  twig  which 
had  been  kept  stand- 
ing in  water  after  the 
removal  of  a  ring  of 
cortical  tissue :  a,  level 
of  the  water;  b,  swell- 
ing formed  at  the 
upper  denudation;  ct 
roots. 
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308.  —  Diagram   showing  gen- 
eral movement  of  sap. 


perish.     Figure  308  will  give  a  good  general  idea  of  the 

movement  of  sap  in  trees,  the 
arrows  indicating  the  direction  of 
the  movement  of  the  different 
substances. 

233.  Sap  Movement  not  Circula- 
tion.—  It  must  not  be  supposed 
that  this  flow  of  sap  in  plants  is 
analogous  to  the  circulation  of  the 
blood  in  animals,  though  frequently 
spoken  of  in  popular  language 
as  the  "circulation  of  the  sap." 
There  is  no  central  organ  like  the 
heart  to  regulate  its  flow,  and  the 
water  taken  up  by  the  roots  does 
not  make  a  continual  circuit  of 
the  plant  body  as  the  blood  does 
of  ours,  but  is  dispersed  by  a  pro- 
cess of  general  diffusion,  part  into  the  air  through  tran- 
spiration, and  part  through  the  plant  body  as  food, 
wherever  it  is  needed. 

234.  Unexplained  Phenomena.  —  While  root  pressure  will 
account  for  the  rise  of  sap  to  a  certain  extent,  none  of  the 
causes  assigned  by  physiologists  are  sufficient  to  explain  all 
the  phenomena.  The  highest  force  as  yet  proved  to  be 
exerted  by  it  is  sufficient  to  balance  a  column  of  water 
only  ten  to  fifteen  meters  (thirty  to  fifty  feet)  high.  The 
power  with  which  it  acts  seems  to  vary  in  different  plants. 
In  the  nettle  it  is  capable  of  lifting  the  sap  to  a  height  of 
about  4.5  meters  (15  feet)  and  in  the  grapevine  more  than 
11  meters,  or  about  36.5  feet  It  is  claimed  that  in  the 
birch  it  exerts  a  lifting  force  nearly  equal  to  the  pressure 
of  a  column  of  water  eighty-five  feet  high,  but  even  this  is 
quite  inadequate  to  explain  the  rise  of  sap  to  the  tops  of 
trees  three  hundred  and  four  hundred  feet  high,  like  the 
giant  redwoods  of  California  or  the  still  taller  blue  gums  of 
Australia.     Capillary  attraction  and  the  buoyant  force  of 
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air  bubbles  in  the  cavities  of  the  stem,  in  conjunction  with 
various  other  causes,  have  been  called  in  to  explain  the 
phenomenon,  but  so  far  as  our  knowledge  goes  at  present 
none  of  them  seems  to  account  for  it  satisfactorily. 

PRACTICAL  QUESTIONS 

i.  In  pruning,  why  should  the  cutting  be  confined  as  for  as  possible 
to  young  shoots  ? 

2.  Why  should  vertical  shoots  be  cut  off  obliquely? 

3.  Why  should  pruning  not  be  done  in  wet  weather? 

4.  Why  will  a  leafy  shoot  heal  more  quickly  than  a  bare  one? 
(24,  25,  26,  200.) 

5.  Why  does  a  transverse  cut  heal  more  slowly  than  a  vertical  one? 
(231,  232.) 

6.  Why  does  a  ragged  cut  heal  less  readily  than  a  smooth  one? 

7.  Why  does  the  formation  of  wood  proceed  more  rapidly  as  the 
amount  of  transpiration  is  increased?     (226.) 

8.  Why  do  nurserymen  sometimes  split  the  cortex  of  young  trees 
in  summer  to  promote  the  formation  of  wood?    (219.) 

9.  What  is  the  advantage  of  scraping  the  stems  of  trees? 

10.  Explain  the  frothy  exudations  that  often  appear  at  the  cut  ends 
of  firewood,  and  the  singing  noise  that  accompanies  it.  <  (215,  224.) 

n.  What  advantage  is  it  to  high  climbing  plants,  like  grape  and 
trumpet  vine  (Tecomd),  to  have  such  large  ducts?    (214,  215,  221.) 

12.  Why  is  the  process  of  layering  more  apt  to  be  successful  if  the 
shoot  is  bent  or  twisted  at  the  point  where  it  is  desired  to  make  it  root? 

13.  Why  do  oranges  become  dry  and  spongy  if  allowed  to  hang  on 
the  tree  too  long?    (215,  231,  232.) 

14.  Why  will  corn  and  fodder  be  so  much  richer  in  nourishment  if, 
instead  of  pulling  the  fodder  when  it  is  mature  and  leaving  the  ears  to 
ripen  in  the  field,  we  cut  down  the  whole  stalk  and  allow  both  fodder 
and  grain  to  mature  upon  it?    (215,  231,  233.) 

15.  Why  will  inserting  the  end  of  a  wilted  twig  in  warm  water  some- 
times cause  it  to  revive  ?    (229.) 

16.  Why  should  we  protect  the  south  side  rather  than  the  north 
side  of  tree  trunks  in  winter? 

17.  Why  does  cotton  run  all  to  weed  in  very  wet  weather? 

18.  Why  in  pruning  a  branch  is  it  best  to  make  the  cut  just  above  a 
bud? 

19.  Why  is  the  rim  of  new  bark  or  callus  that  forms  on  the  uppei 
side  of  a  horizontal  wound  thicker  than  that  on  the  lower  side?    (231.) 

20.  Why  is  it  that  the  medicinal  or  other  special  properties  of 
plants  are  found  mostly  in  the  leaves  and  bark,  or  parts  immediately 
under  the  bark?    (220,  231.) 
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WOOD  STRUCTURE 

Material.  —  Select  from  the  billets  of  wood  cut  for  the  fire, 
sticks  of  various  kinds;  hickory,  ash,  oak,  chestnut,  maple,  walnut, 
cherry,  pine,  cedar,  tulip  tree,  all  make  good  specimens.  Red  oak 
shows  the  medullary  rays  particularly  well.  Get  sticks  of  green  wood 
if  possible  and  have  them  planed  smooth  at  the  ends.  It  would  be 
well  for  the  teacher  to  have  a  hatchet  and  let  the  class  collect  their 
own  specimens.  Collect  also,  where  they  can  be  obtained,  waste  bits  of 
dressed  lumber  from  a  carpenter  or  joiner.  For  city  schools  prepared 
samples  should  be  obtained  of  the  dealers.  If  nothing  better  is  avail- 
able, any  pieces  of  unpainted  woodwork  about  the  schoolroom  will 
furnish  subjects  for  study. 


309.  —  Cross  section  through  a  black  oak,  showing  heartwood  and  sapwood 
(from  PlNCHOT,  U.S.  Dept.  of  Agr.). 

235.  Detailed  Structure  of  a  Woody  Stem. — Select  a  good- 
sized  billet  of  hard  wood  and  count  the  rings  of  annual 
growth.  How  old  was  the  tree  or  the  bough  from  which 
it  was  taken  ?  Was  its  growth  uniform  from  year  to  year  ? 
How  do  you  know  ?  Are  the  rings  broadest,  as  a  general 
thing,  toward  the  center  or  the  circumference  ?     How  do 
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you  account  for  this  ?  Is  each  separate  ring  of  uniform 
thickness  all  the  way  round?  Mention  some  of  the  cir- 
cumstances that  might  cause  a  tree  to  grow  less  on  one 
side  than  on  the  other;  such,  for  instance,  as  too  great 
shading,  lack  of  foliage  development  from  one  cause  or 
another,  exposure  of  roots  by  denudation,  etc.  Are  the 
rings  of  the  same  thickness  in  all  kinds  of  wood  ?  Which 
are  the  most  rapid  growers,  those  with  broad  or  with  nar- 
row rings  ?  Do  you  notice  any  difference  in  the  texture 
of  the  wood  in  rapid  and  in  slow  growing  trees  ?  Which 
makes  the  better  timber  as  a  general  thing,  and  why  ? 


310.  —  Vertical  section  through  a  black  oak  (from  PlNCHOT,  U.S.  Dept.  of  Agr.). 


236.  Heartwood  and  Sapwood.  —  Notice  that  in  some 
of  your  older  specimens  (cedar,  black  walnut,  barberry, 
black  locust,  chestnut,  oak,  Osage  orange,  show  the  differ- 
ence distinctly)  the  central  part  is  different  in  color  and 
texture  from  the  rest.  This  is  because  the  sap  gradually 
abandons  the  center  (Sec.  224)  to  feed  the  outer  layers 
where  growth  in  dicotyls  takes  place ;  hence,  the  outer  part 
of  the  stem  usually  consists  of  sapwood,  which  is  soft  and 
worthless  as  timber,  while  the  dead  interior  forms  the 
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durable  heartwood  so  prized  by  lumbermen.  The  heart- 
wood  is  useful  to  the  plant  principally  in  giving  strength 
and  firmness  to  the  axis.  It  will  now  be  seen  why  gird* 
ling  a  stem,  that  is,  chipping  off  a  ring  of  the  softer  parts 

all  round,  will  kill  it,  while 
we  often  see  vigorous  and 
healthy  trees  with  the  cen- 
ter of  the  trunk  entirely 
hollow. 


237.  Vertical  Arrange- 
ment —  In  studying  the 
vertical  arrangement  of 
stems  two  sections  are  nec- 
essary, a  radial  and  a  tan- 
gential one.  The  former 
passes  along  the  axis,  split- 
(Fig.    312);    the   latter  cuts 


311  3«  313 

311-313-  —  Diagrams  of  sections  of 
timber:  3x1,  cross  section;  312,  radial; 
313,  tangential  (from  PlNCHOT,  U.S. 
Dept  of  Agr.). 


ting  the   stem  into   halves 

between  the  axis  and  the  perimeter,  splitting  off  a  segment 

from  one  side  (Fig.  313). 

238.  The  Graining  of  Timber.  —  It  is  the  medullary  rays 
that  constitute  the  characteristic  graining  of  different 
woods.    In  a  chip  of  red  oak  or  chestnut  from  just  beneath 


314.  —  Tangential  section  of  mountain  ash,  showing  ends  of  the  medullary  rays. 

the  bark  their  cut  ends  can  be  seen  very  distinctly  with  the 
naked  eye.  Split  a  thicker  chip  of  the  same  kind  parallel 
with  the  medullary  rays  and  notice  the  difference,  the 
rays  now  appearing  as  silvery  bands  traversing  the  wood. 
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Compare  the  graining  of  your  specimens,  or  of  the  floor- 
ing, window  casings,  doors,  desks,  benches,  etc.,  of  your 
schoolroom  with  Figures  312  and  313,  and  tell  what  kind 


315.  —  Sections  of  sycamore  wood  (from  PlNCHOT,  U.S.  Dept  of  Agr.) : 
0,  tangential ;  b,  radial ;  ct  cross. 

of  cut  was  made  in  each  case  and  show  how  the  appearance 
of  the  timber  has  been  affected  by  it. 

239.  Knots.  —  Look  for  a  billet  with  a  knot  in  it.  Notice 
how  the  rings  of  growth  are  disturbed  and  displaced  in  its 
neighborhood.    If  the  knot  is  a  large  one,  it  will  itself 


316.  —  Sections  of  white  pine  wood  (from  PlNCHOT,  U.S.  Dept.  of  Agr.). 

have  rings  of  growth.  Count  them,  and  tell  what  its  age 
was  when  it  ceased  to  grow.  Notice  where  it  originates. 
Count  the  rings  from  its  point  of  origin  to  the  center  of 
the  stem.  How  old  was  the  tree  when  the  knot  began  to 
form  ?     Count  the  rings  from  the  origin  of  the  knot  to  the 
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317.  —  Section   of  tree 
trunk  showing  knot. 


circumference  of  the  stem ;  how  many  years  has  the  tree 

lived  since  the  knot  was  formed  ?  Does  this  agree  with 
the  age  of  the  knot  as  deduced  from 
its  own  rings  ?  (As  the  tree  may  con- 
tinue to  live  and  grow  indefinitely  after 
the  bough  which  formed  the  knot  died 
or  was  cut  away,  there  will  probably 
be  no  correspondence  between  the  two 
sets  of  rings,  especially  in  the  case  of 
old  knots  that  have  been  covered  up 
and  embedded 
in     the    wood.) 

The  longer  a  dead  branch  remains 

on  a  tree  the  more  rings  of  growth 

will  form  around  it  before  covering 

it  up,  and  the  greater  will  be  the 

disturbance  caused  by  it.     Hence, 

timber  trees  should  be  pruned  while 

very  young,  and  the  parts  removed 

should  be  cut  as  close  as  possible  to 

the  main  branch  or  trunk.     Some- 
times   knots    injure    lumber    very 

much  by  falling  out  and  leaving  the 

holes  that  are  so  often  seen  in  pine 

boards.      In  other  cases,  however, 

when  the  knots  are  very  small,  the   g">wn  in  the  open;  319,  from 

,  ,  .  ,  ,       ^,  tree  grown  in  a  dense  forest 

irregular  markings  caused  by  them 

add  greatly  to  the  beauty  of  the  wood.  The  peculiar 
marking  of  bird's-eye  maple  is  caused  by  abortive  buds 
buried  in  the  wood. 


318,  319. —  Diagrams  of  tree 
trunks,  showing  knots  of  dif- 
ferent  ages:   318,  from   tree 


PRACTICAL  QUESTIONS 

i.  Name  the  principal  timber  trees  of  your  neighborhood.    What 
gives  to  each  its  special  value? 

2.  Which  is  better  for  timber,  a  tree  grown  in  the  open,  or  one  in 
a  forest,  and  why?    (239.) 

3.  What  are  the  objects  to  be  attained  in  pruning  timber  trees? 
Orchard  and  ornamental  trees? 
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330. — Timber  tree  spoiled  by  standing  too  much  alone  in  early  youth  (from 
PlNCHOT,  U.S.  Dept.  of  Agr.).  Notice  how  the  crowded  young  timber  in  the 
background  is  righting  itself,  the  lower  branches  dying  off  early  from  ovcrshading, 
caving  tall,  straight,  clean  boles. 
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4.  What  is  the  difference  between  timber  and  lumber?    Between  a 
plank  and  a  board?    Between  a  log,  stick,  block,  and  billet? 

5.  Is  the  outer  bark  of  any  use  to  a  tree,  and  if  so,  what?     (176, 
219.) 

6.  Why  does  sapwood  decay  more  quickly  than  heart  wood? 


FIBLD  WORE 

Make  a  study  of  the  various  climbing  plants  of  your  neighborhood 
with  reference  to  their  modes  of  ascent,  and  the  effect,  injurious,  or  other, 
upon  the  plants  they  cling  to.  Note  the  direction  of  twining  stems  and 
tendrils,  and  their  various  adaptations  to  their  office.  Consider  whether 
the  twining  habit  might  not  lead  to  parasitism,  especially  in  the  case 
of  soft-stemmed  twiners  when  brought  into  contact  with  soft-stemmed 
annuals.  Observe  the  various  habits  of  stem  growth;  prostrate,  de- 
clined, ascending,  etc.,  and  see  what  adaptation  to  circumstances  can 
be  detected  in  each  case. 

Notice  the  shape  of  the  different  stems  met  with,  and  learn  to 
recognize  the  forms  peculiar  to  certain  of  the  great  families.  Observe 
the  various  appliances  for  defense  and  protection  with  which  they  are 
provided,  and  try  to  find  out  the  meaning  of  the  numerous  grooves, 
ridges,  hairs,  prickles,  and  secretions  that  are  found  on  stems.  Always 
be  on  the  alert  for  transformations,  and  learn  to  recognize  a  stem  under 
any  disguise,  whether  thorn,  tendril,  foliage,  water  holder,  etc. 

Note  the  color  and  texture  of  the  bark  of  the  different  trees  you  see, 
and  learn  to  distinguish  the  most  important  by  it.  Observe  the  differ- 
ence in  texture  and  appearance  of  the  bark  on  old  and  young  boughs 
of  the  same  species.  Try  to  account  for  the  varying  thickness  of  the 
bark  on  different  trees  and  on  different  parts  of  the  same  tree.  Farmers 
are  generally  engaged  in  clearing  and  pruning  at  this  season,  and  it  will 
probably  not  be  difficult  to  get  all  the  specimens  needed  among  the 
rubbish  they  are  clearing  away.  Notice  the  difference  in  the  timber 
of  the  same  species  when  grown  in  different  soils,  at  different  ages  at 
the  tree,  and  in  healthy  and  weakly  specimens. 
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BRANCHING  STEMS 

Material. — Twigs  of  hickory  and  buckeye,  or  other  alternate  and 
opposite  leaved  plants  with  well-developed  terminal  buds.  A  larger 
bough  of  each  should  also  be  provided,  and  where  practicable,  twigs  of 
several  different  kinds  for  comparison.  Lilac,  horse-chestnut,  maple, 
ash,  viburnum,  are  good  examples  of  opposite  buds. 


240.  Modes  of  Branching.  —  Compare  the  arrangement 
of  the  boughs  on  a  pine,  cedar,  magnolia,  etc.,  with  those 
of  the  elm,  maple,  apple,  or  any  of  our  common  deciduous 

trees.     Draw  a  diagram  of  each  showing 

the   two  modes  of  growth.     The  first 

represents  the  excurrent  kind,  from  the 

Latin   excurrere%  to 

run  out;  the  second, 

in  which  the  trunk 

seems  to  divide   at 

a  certain  point  and 

flow  away  and  lose 

itself      in      the 

branches,   is  called 

deliquescent,      from 

the    Latin    delique- 


321. —  Diagram  of  ex- 
current growth. 


scere,  to  melt  or  flow  3~-Dly^°!heliques_ 

f  cent  growth. 


away.      The    great 
majority  of  stems,  as  a  little  observation  will  show,  present 
a  mixture  of  the  two  modes. 


841.  Terminal  and  Axillary  Buds.  —  Notice  the  large 
bud  at  the  end  of  a  twig  of  hickory,  sweet  gum,  beech, 
cottonwood,  etc.    This  is  called  the  terminal  bud  because 

i73 


Digitized  by  LiOOQ IC 


<74 


BUDS  AND   BRANCHES 


it  terminates  its  branch.  Notice  the  leaf  scars  on  your 
twig,  and  look  for  the  small  buds  just  above  them. 
These  are  lateral,  or  axillary  buds,  so 
called  because  they  spring  from  the  axils 
of  the  leaves.  How  many  leaves  did  your 
twig  bear?  How  many  ranked?  What 
difference  in  size  do  you  notice  between 
the  terminal  and  lateral  buds? 


242.   The  Leaf  Scars. — Examine  the  leaf 
scars  with  a  hand  lens,  and  observe  the 
number  and  position  of  the  little  dots  in 
them.     (Ailanthus,  varnish  tree,  and  china 
323.— Young  bud    tree  show  these  very  distinctly.)    Refer  to 
of   hickory    {after    Section  210,  and  say  what  these  dots  are. 

Gray)  :  /,  terminal  ^  * 

bud  ;     rs,    ring    of 

scars  left  by  bud       243.  Bud   Scales   and   Scars.  —  Notice 

scales    of    previous     tfae    stQut     hard    ^^    v       whjch     a,j    ^ 

year;    s,  ieai  scars;  J 

/y.ienticeis;  /ir,  leaf  buds  are  covered.  Pull  these  away  from 
traces'  the  terminal  one  and  notice  the  ring  of 

scars  that  they  leave  around  the  base  of  the  bud.  Look 
lower  down  on  your  twig  for  a  ring  of  similar  scars  left 
from  last  year's  bud.  Is  there  any  difference  in  the 
appearance  of  the  bark  above  and  below  this  ring  ?  If  so, 
what  is  it,  and  how  do  you  account  for  it  ?  Is  there  more 
than  one  of  these  rings  of  scars  on  your  twig,  and  if  so, 
how  many  ?  How  old  is  the  twig  and  how  much  did  it 
grow  each  year?  Has  its  growth  been  uniform  or  did 
it  grow  more  in  some  years  than  others  ? 

244.  Different  Rates  of  Growth.  —  Notice  the  very  great 
difference  between  branches  in  this  respect.  Sometimes 
the  main  axis  of  a  shoot  will  have  lengthened  from  twenty 
to  fifty  centimeters  (eight  to  twenty  inches)  or  more  in  a 
single  season,  while  some  of  the  lateral  ones  will  have 
grown  but  an  inch  or  two  in  four  or  five  seasons.  One 
reason  of  this  is  because  the  terminal  bud,  being  on  one  of 
the  great  trunk  lines  of  sap  movement,  gets  a  larger  share 
of  nourishment  than  the  rest,  and  being  stronger  and  better 
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developed,  starts  out  in  life  with  superior  advantages  of 
position.  Then,  too,  in  ordinary  upright  stems  the  sap 
flow  is  strongest  in  the  upper  part  of  the  stem,  as  may 
be  shown  by  selecting  two  healthy  seedlings  as  nearly  as 
may  be  of  the  same  size  and  height,  inverting  one  of  them 
as  described  in  Section  1 59,  and  keeping  it  in  this  position 
for  several  days  by  tying  or  by  attaching  a  weight  to  it, 
while  leaving  the  other  upright.  Watch  their  growth  for 
a  week  or  ten  days  and  note  results. 

Make  a  drawing  of  your  specimen,  showing  all  the 
points  brought  out  in  the  examination  just  made.  Cut 
sections  above  and  below  a  set  of  bud  scars  and  count 
the  rings  of  annual  growth  in  each  section.  What  is  the 
age  of  each  ?  How  does  this  agree  with  your  calculation 
from  the  number  of  scar  rings  ? 

245.  Irregularities.  —  Take  a  larger  bough  of  the  same 
kind  that  you  have  been  studying,  and  observe  whether 
the  arrangement   of  branches 

on  it  corresponds  with  the 
arrangement  of  buds  on  the 
twig.  Did  all  the  buds  develop 
into  branches  ?  Do  those  that 
did  develop  all  correspond  in 
size  and  vigor  ?  If  all  the  buds 
developed,  how  many  branches 
would  a  tree  produce  every 
year  ? 

In  the  elm,  linden,  beech, 
hornbeam,  hazelnut,  willow, 
and  various  other  plants,  the 
terminal  bud  always  dies  and 
the  one  next  in  order  takes  its 
place,  giving  rise  to  the  more 
or  less  zigzag  axis  that  generally  characterizes  trees  of 
these  species. 

246.  Forked  Stems.  —  Take  a  twig  of  buckeye,  horse- 
chestnut,  or  lilac,  and  make  a  careful  sketch  of  it,  show- 


324.—  Bud  development  of  beech : 
a,  as  it  is,  many  buds  failing  to  de- 
velop ;  b%  as  it  would  be  if  all  the 
buds  were  to  live. 
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ing  all  the  points  that  were  brought  out  in  the  examination 

of  your  previous  specimen.     Which  is  the  larger,  the  lateral 

or  the  terminal  bud  ?    (If  lilac  is  used,  there 

will  probably  be  no  terminal  bud.)     Is  their 

arrangement  alternate  or  opposite?     What 

was  the  leaf  arrangement  ?    Count  the  dots 

in  the  leaf  scars ;  are  they  the  same  in  all  ? 

If  all  the  buds  had  developed  into  branches, 

how   many   would    spring    from    a    node? 

Look  for  the  rings  of  scars  left  by  the  last 

season's  bud  scales.     Do  you  find  any  twig 

305.— opposite-   °*  m<>re  than  one  year's  growth,  as  measured 

leaved    twig    of   by  the  scar  rings  ? 

Look    down    between    the    forks    of    a 
branched  stem  for  a  round  scar.     This  is  not  a  leaf  scar, 
as  we  can  see  by  its  shape,  but  one  left  by  the  last  season's 
flower  cluster.     The  flower,  as  we  all  know,  dies  after 
perfecting  its  fruit,  and  so  a  flower  bud  can  not  continue 
the  growth  of  its  axis,  as  other  buds  do,  but  has  just  the 
opposite  effect  and  stops  all  further  growth  in  that  direc- 
tion.    Hence,  stems  and  branches  that  end  in  a  flower 
bud  can  never  develop  either  excurrent 
or  ordinary  deliquescent  growth,  but 
are  characterized   by  short  branches 
and  frequent  forking.    The  same  thing 
happens  when,   for   any   reason,   the 
terminal  bud  is  destroyed  or  injured 
either  artificially,  or  through  natural 
processes,   as   in   the    lilac,  where   it 
is   frequently   aborted   and    its   place 
usurped    by  the   two   nearest  lateral 
ones,  which  put  forth  on  each  side  of 
it    and   continue   the   growth   of  the 
branch  in  two  forks  instead  of  a  single  axis.     This  gives 
rise  to  the  kind  of  branching  which  we  see  exemplified  in 
the  lilac,  buckeye,  horse-chestnut,  dogwood,  jimson  weed, 
etc.,  designated  by  botanists  as  dichotomous,  or  two-forked. 
Draw  a  diagram  of  the  buckeye,  or  other  dichotomous 


326.—  Diagrams  of  dichot- 
omous branching. 
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stem  as  it  would  be  if  all  the  buds  developed  into  branches, 
and  compare  it  with  your  diagrams  of  excurrent  and  deli- 
quescent growth. 

247.  Definite  and  Indefinite  Annual  Growth. — The  pres- 
ence or  absence  of  terminal  buds  gives  rise  to  another  im- 
portant distinction  in  plant  development  —  that  of  definite 
and  indefinite  annual  growth.  Compare  with  any  of  the 
twigs  just  examined,  a  branch  of  rose,  honey  locust,  sumac, 
mulberry,  etc.,  and  note  the  difference  in  their  modes  of 
termination.  The  first  kind,  where  the  bough  completes 
its  season's  increase  in  a  definite  time  and  then  devotes 
its  energies  to  developing  a  strong  terminal  bud  to  begin 
the  next  year's  work  with,  are  said  to  make  a  definite  or 
determinate  annual  growth.  Those  plants,  on  the  other 
hand,  which  make  no  provision  for  the  future  but  go 
straight  on  flourishing  and  rejoicing,  like  the  grasshopper 
in  the  fable,  till  the  cold  conies  and  literally  nips  them  in 
the  bud,  are  indefinite,  or  indeterminate  annual  growers. 
Notice  the  effect  of  this  habit  upon  their  mode  of  branch- 
ing. The  buds  toward  the  end  of  each  shoot,  being  the 
youngest  and  tenderest,  are  most  readily  killed  off  by 
frost  or  other  accident,  and  hence  the 
new  branches  spring  mostly  from  the 
older  and  stronger  buds  near  the  base 
of  the  stem.  It  is  this  mode  of  branch- 
ing that  gives  to  plants  of  this  class 
their  peculiar  bushy  aspect.  Such 
shrubs  generally  make  good  hedges  on 
account  of  their  thick  undergrowth. 
The  same  effect  can  be  produced  arti- 
ficially by  pruning. 

248.  Differences  in  the  Branching  of 
Trees.  —  We  are  now  prepared  to  un- 
derstand something  about  the  causes 
of  that  endless  variety  in  the  spread  of 
bough  and  sweep  of  woody  spray  that      3*7-— Winter  spray  of 

.  ,  .  ,  ,  .4.   ,      ash,  an   opposite-leaved 

makes  the  winter  woods  so  beautiful    tree. 
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Where  the  terminal  bud  is  undisputed  monarch  of  the 
bough,  as  in  the  pine  and  fir,  or  where  it  is  so  strong 
and  vigorous  as  to  overpower  its  weaker  brethren   and 

tkeep  the  lead,  as  in  the  magnolia 
and  holly,  we  have  excurrent 
growth.  In  plants  like  the  oak 
and  apple,  on  the  other  hand, 
where  all  the  buds  have  a  more 
,  nearly  equal  chance,  the  lateral 
branches  show  more  vigor  and  the 
result  is  either  deliquescent  growth, 
or  a  mixture  of  the  two  kinds.  In 
the  elm  and  beech,  where  the  usurp- 
ing pseudo-terminal  bud  keeps  the 

308.  — Winter  spray  of  elm.  *  ,     .     ,  .  1   ^   1 

*^  mastery,  but  does  not  completely 

overpower  its  weaker  brethren,  we  find  the  long,  sweeping, 
delicate  spray  characteristic  of  those  species.  Examine 
a  sprig  of  elm  and  notice  further  that  the  flower  buds  are 
all  down  near  the  base  of  the  stem,  while  the  leaf  buds 
are  near  the  tip.  The  chief  development  of  the  season's 
growth  is  thus  thrown  toward  the  end  of  the  branch,  giving 
rise  to  that  fine,  feathery  spray  which  makes  the  elm  an 
even  more  beautiful  object  in  winter  than  in  summer. 

An  examination  of  the  twigs  of  other  trees  will  bring 
out  the  various  peculiarities  that  affect  their  mode  of 
branching.  The  angle,  for  instance,  which  a  twig  makes 
with  its  bough  has  a  great  effect  in  shaping  the  contour 
of  the  tree.  As  a  general  thing,  acute  angles  produce 
slender,  flowing  effects ;  right,  or  obtuse  angles,  more  bold 
and  rugged  outlines. 

PRACTICAL  QUB8TI0H8 

I .  Has  the  arrangement  of  leaves  on  a  twig  anything  to  do  with  the 
way  a  tree  is  branched?     (68,  241.) 

•  2.   Why  do  most  large  trees  tend  to  assume  the  excurrent,  or  axial 
mode  of  growth  if  let  alone?     (244.) 

3.  If  you  wished  to  alter  the  mode  of  growth,  or  to  produce  what 
nurserymen  call  a  low-headed  tree,  how  would  you  prune  it?    (246,  247.) 

4.  Would  you  top  a  timber  tree?     (246^  247.) 
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5.  Are  low-headed  or  tall  trees  best  for  an  orchard? 

6.  Why  is  the  growth  of  annuals  generally  indefinite? 

7.  Name  some  trees  of  your  neighborhood  that  are  conspicuous  for 
their  graceful  winter  spray. 

8.  Name  some  that  are  characterized  by  the  sharpness  and  boldness 
of  their  outlines. 

9.  Account  for  the  peculiarities  in  each. 

BUDS 

Material.  —  Expanding  buds  of  any  of  the  kinds  used  in  Sections 
240-248  and  of  tulip  tree,  magnolia,  or  other  plant  with  stipular  leaf 
scales.  The  buds  should  be  in  different  stages  of  development,  some 
of  them  partly  expanded.  Beech,  elm,  oak,  sycamore,  hackberry,  fig, 
will  any  of  them  serve  as  examples  of  stipular  scales,  but  it  is  advisable 
always  to  use  the  largest  buds  obtainable.  City  schools  might  get  a 
young  India  rubber  tree  from  a  nursery,  or  buds  of  cultivated  magnolia 
from  a  florist.  Gummy  buds  like  horse-chestnut  and  Lombardy  poplar 
should  be  soaked  in  warm  water  before  dissecting,  to  soften  the  gum. 
Buds  with  heavy  fur  on  the  scales,  or  on  the  parts  within  them,  can  not 
very  well  be  studied  in  section,  but  the  parts  must  be  taken  out  and 
examined  separately.  Where  material  is  scarce,  the  twigs  used  in  Sec- 
tions 240-248  can  be  placed  in  water  and  kept  until  the  buds  begin  to 
expand. 

249.  Study  of  an  Opposite-Leaved  Bud.  —  Examine  a 
twig  of  buckeye,  horse-chestnut,  lilac,  or  maple,  etc.,  just 
as  the  buds  are  beginning  to  unfold.  Make  an  enlarged 
sketch  of  the  terminal  one  (in  the  lilac,  usually  two), 
showing  the  relative  size  and  position  of 
the  scales.  -+-  * 


260.    Arrangement   of  the  Scales. —   .  .  . 

Notice  the  manner  in  which  the  scales    I  \  I  aJL?*  1  !  J 
overlap,    so    as    to    break    joints,    like  y\ 

shingles  on  the  roof  of  a  house.  Leaves 
or  scales  that  overlap  in  this  way  are  3a*  —  Diagram  of  op- 
said  to  be  imbricated.  Where  the  p03*6  bud  scaJes' 
leaves  are  opposite,  as  in  the  specimen  we  are  examining, 
the  manner  of  imbrication  is  very  simple.  Remove  the 
scales  one  by  one,  representing  the  number  and  position 
of  the  pairs  by  a  diagram  after  the  model  given  in  Figure 
329.     (If  the  scales  are  too  brittle  to  be  removed  without 
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breaking,  use  a  bud  that  has  been  soaked  in  warm  water  for 
an  hour  or  two.)  How  many  pairs  of  scales  are  there  in 
each  set  ?  How  does  their  arrangement  correspond  with 
that  of  the  leaf  scars  upon  the  stem  ?  What  difference  in 
size  and  texture  do  you  observe  between 
the  outer  and  inner  scales  ? 

251.  Nature  of  the  Scales.  —  Hold  up 
to  the  light  one  of  the  scales  from  a 
partly  expanded  bud  and  see  whether 
it  is  veined,  and  in  what  way.  Does 
this  correspond  with  the  venation  of 
foliage  leaves?  Can  you  make  out 
what  the  scales  represent?  Their 
arrangement  is  the  same  as  that  of  the 
leaves,  so  they  must  represent  the  leaf 
or  some  part  of  it,  as  the  petiole  or  the 
stipules.  In  the  lilac  and  various  other 
buds  they  are  found  in  all  stages  of 
transition  from  scales  to  true  leaves, 
from  which  their  real  nature  may  readily 
be  inferred.  In  the  common  buckeye 
and  the  horse-chestnut  the  transition  is 
not  so  apparent,  but  a  comparison  with 
Figure  330  will  show  that  they  are 
altered  petioles. 


33a —  Development  of 
the  parts  of  the  bud  in  the 
buckeye  {after  Gray). 


252.  Use  of  the  Scales.  —  What  purpose  do  the  scales 
serve  ?  You  can  best  answer  this  question  by  asking 
yourself  what  is  the  use  of  the  shingles  on  the  roof  of  a 
house,  or  of  the  cloaks  with  which  we  wrap  ourselves  in 
winter?  Notice  how  thick  and  hard  the  outer  ones  are, 
and  how  the  inner  ones  envelop  the  tender  parts  within 
like  blankets.  As  we  sometimes  coat  our  roofs  with  tar  and 
cement,  so  these  scales,  especially  in  cold  climates,  are  often 
coated  with  gum  for  greater  security  against  the  weather. 

253.  Internal  Structure  of  the  Bud.  —  Make  a  cross  sec- 
tion of  a  bud  and  sketch  it  as  it  appears  under  the  lens. 
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Next  draw  a  vertical  section,  then  remove  the  contents  and 
see  what  they  are.  There  will  be  no  difficulty  in  recogniz- 
ing the  circle  of  young  leaves  just  within 
the  scales.  How  many  of  these  rudi- 
mentary leaves  are  there?  Is  their 
arrangement  alternate  or  opposite?  No- 
tice the  down  with  which  they  are  covered 
(in  the  horse-chestnut  and  buckeye). 
Have  the  mature  leaves  of  these  plants 
any  covering  of  this  sort?  What  is  its 
use  here? 

254.  Folding  of  the  Leaves.  —  Notice 
the  manner  in  which  the  young  leaves  are 
folded  in  the  bud.  This  is  called  by 
botanists  vernation,  or  prefoliation,  words 
meaning  respectively  "  spring  condition  " 
and  "condition  preceding  the  leaf." 
Leaves  have  to  be  packed  in  the  bud  so 
as  to  occupy  the  least  space  possible, 
and  in  different  plants  they  will  be  found 
folded  in  a  great  many  different  ways,  as 
is  best  suited  to  the  shape  and  texture 
of  the  leaf  and  the  space  available  for  it 
in  the  bud.  When  doubled  back  and  forth  like  a  fan,  or 
crumpled  and  folded  as  in  the  buckeye,  horse-chestnut, 
and  maple,  the  vernation  is  plicate  (Fig.  332). 

255.  Position  of  the  Flower  Cluster.  —  What  do  you  find 
within  the  circle  of  leaves  ?  Examine  one  of  the  smaller 
axillary  buds,  and  see  if  you  find  the  same  object  within  it. 
If  you  are  in  any  doubt  as  to  what  this  object  is,  examine 
a  bud  that  is  more  expanded  and  you  will  have  no  difficulty 
in  recognizing  it  as  a  rudimentary  flower  cluster.  Notice 
its  position  with  reference  to  the  scales  and  leaves.  Being 
at  the  center  of  the  bud,  it  will,  of  course,  terminate  its 
axis  when  the  bud  expands,  and  the  growth  of  the  branch 
will  culminate  in  the  flower.  The  branching  of  the  buck- 
eye (or  horse-chestnut)  must,  then,  be  of   what   order? 


33a 

331.332.  — Buds  of 
maple:  331,  vertical 
section  of  a  twig;  332, 
cross  section  through 
an  end  bud,  showing 
folded  leaves  in  cen- 
ter and  scales  sur- 
rounding them. 
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333.  — Cross  section  of  a  leaf 
bud  of  the  rose,  showing  the  alter- 
nate arrangement  of  scales  and 
rudimentary  leaves:  A,  growing 
point;  Z.1,  youngest  leaf ;  Z.2,  three 
folded  lobes  of  second  leaf;  Sfi, 
stipules  of  second  leaf;  Sc^Sc6, 
scales. 


Compare  your  drawings  with  the  section  of  a  hyacinth 
bulb  or  jonquil,  and  note  the  similarity  in  position  of  the 

flower  clusters. 

256.  Study  of  an  Alternate- 
Leaved  Bud.  —  Examine  a  large 
terminal  bud  of  hickory,  just 
about  to  open.  (Apple,  pear, 
cherry,  etc.,  may  be  substituted 
if  necessary.)  How  do  the 
scales  differ  in  shape  and  tex- 
ture from  those  already  exam- 
ined ?  Pick  off  the  scales  one 
by  one,  noting  their  position 
carefully  and  illustrating  it  by 
a  diagram,  as  shown  in  Fig- 
ure 333.  This  is  another  variety 
of  the  imbricated  arrangement, 
and  is  by  far  the  most  common, 
though  much  less  simple  than  that  of  opposite-leaved  buds. 
How  does  it  correspond  with  the  arrange- 
ment of  leaf  scars  on  the  stem  ?  Refer 
to  Section  52,  and  say  to  what  order  of 
phyllotaxy  it  belongs.  Notice  the  grad- 
ual change  in  the  size  and  appearance 
of  the  scales  from  the  outside  toward 
the  center.  Can  you  give  any  reasons 
for  regarding  them  as  transformed 
leaves?  Sketch  the  bud  in  cross  and 
vertical  section  (unless  this  is  impracti- 
cable on  account  of  the  fur)  and  then 
remove  the  contents.  Notice  the  copi- 
ous fur  on  the  inner  scales ;  of  what  use 
is  it?  Examine  with  a  lens  the  little 
furry  bodies  within  the  scales  and  see 
if  you  can  tell  what  they  are ;  if  you  can 
not,  get  a  bud  that  is  partly  unfolded  and  you  will  probably 
have  no  trouble  in  recognizing  them  as  rudimentary  leaves. 


334.— Vertical  sec- 
tion of  hickory  bud; 
«,. furry  inner  scales; 
£,  outer  scales ;  /,  folded 
leaf;  r,  receptacle. 


Digitized  by  LiOOQ IC 


BUDS 


183 


Notice  the  manner  in  which  the  separate  leaflets  are  folded 
in  the  bud  and  make  a  diagram  of  it ;  how  does  it  differ 
from  that  of  the  buckeye  ?  (Vernation 
is  always  best  observed  in  partly  ex- 
panded buds.)  This  kind  of  vernation, 
in  which  each  leaf  or  leaflet  is  rolled 
over  from  one  side  to  the  other,  is  called 
convolute.  Plum,  apple,  canna,  calla 
lily,  offer  good  examples  of  it. 

Are  there  any  flower  clusters  in  your 
hickory  bud  ?   if  not,  look  for  one  that 
has  them.      Are  they  axillary  or  ter- 
minal?     Will   they   stop    the    further      33Sm_EspandingbnA 
development  of   their   branch?     Why    of  English  walnut,  show- 
or  why  not?  *j£  ™W« 


257.  Buds  with  Stipular  Scales.  —  Sketch  a  bud  of  the 
tulip  tree,  or  other  magnolia,  on  the  outside.  (The  India 
rubber  tree,  oak,  beech,  and  hack- 
berry,  furnish  other  examples  of  stip- 
ular scales.)  How  does  it  differ  in 
appearance  from  the  ones  already  ex- 
amined? Remove  the  outer  pair  of 
scales  and  observe  that  (in  the  tulip 
tree)  their  edges  do  not  overlap  as 
in  the  imbricated  arrangement,  but 
merely  touch,  or  in 
botanical     language, 

336-Bud  of  tuhp    are  valvate.     Notice 
tree,  showing  stipular    the  difference  in  color 


....J 


-.3 


scales :  s,  s,  stipules. 

and  inner  scales. 


between  the  outer 
Why  are  the  outer 
pair  so  hard  and  thick  ?  Draw  a  cross  337-  —  Diagram  0/ 
section  of  the  bud  as  it  appears  under  ^^5°-- 
the  lens,  showing  the  small  round  objects  cessive  leaves  (1-7) 
that  appear  here  and  there  between  the  wlt  stipues(  -5.ec-J. 
scales.  Can  you  make  out  what  they  are  ?  Draw  a  verti- 
cal section.     Do  you  see  anything  like  a  flower  bud  ?     If 
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so,  is  it  a  cluster  or  a  single  flower?  (Terminal  bads  in 
the  tulip  tree  are  usually,  but  not  always,  flower  buds.) 
Remove  the  next  pair  of  scales  and  notice  the  rudimentary 
leaf  between  them.  This  outer  leaf  is  often  found  to  be 
dead ;  can  you  account  for  the  fact  ?  Pick  off  the  succes- 
sive pairs  of  scales,  noticing  the  leaf  between  them. 
Observe  that  the  footstalk  of  each  originates  between  the 
bases  of  the  scales.  You  will  have  no  difficulty  now  in 
identifying  the  little  round  dots  in  your  cross  section  as  the 
cut  ends  of  the  petioles.  How  many  pairs  of  scales  are 
there  in  the  bud?  How  many  leaflets?  Study  their 
arrangement  and  compare  it  with  the  diagram  (Fig.  337). 
How  does  this  correspond  with  the  arrangement  of  leaves 
on  the  stem?  Do  you  find  any  clusters  of  bud  scale 
scars  as  in  the  other  specimens  examined? 


258.  What  the  Scales  are. — The  bud  scales  here  clearly 
can  not  represent  leaves.  Compare  their  position  at  the 
foot  of  the  petiole  with  what  was  said  in  Section  32  regard- 
ing the  stipules,  and 
decide  what  they  are. 
Notice  that  the  two 
hard  outer  ones  have 
no  leaflet  between  them ; 
this  is  because  they  are 
the  stipules  left  by  the 
last  leaf  of  the  preced- 
ing season,  which  per- 
sist on  the  stem,  though 
the  others  usually  fall 
away  soon  after  the 
leaves  develop. 

In  the  elm  each  scale 
represents  a  pair  of 
stipules,  as  will  be  evident  by  observing  that  they  are 
often  notched  or  bifid  at  the  top,  and  that  the  rudiment- 
ary leaves  stand  opposite  their  scales  instead  of  between 
them,  * 


338.  — Elm  bud  with  succession  of  scales: 
t,  terminal  bud.  The  scales  are  numbered  in 
successive  order  as  they  occur  at  the  nodes. 
9  shows  two  stipular  scales  partly  fused  into 
one;  10,  an  outer  and  an  inner  stipule,  o.st 
and  /.  st,  with  a  rudimentary  leaf  between ;  n, 
12,  and  13,  the  same.  All  are  separated  to 
show  outline. 
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259.  Arrangement  of  Scars.  —  Examine  the  leaf  scars 
at  the  nodes  of  a  twig  of  tulip  tree,  fig,  or  magnolia,  and 
notice  the  ring  encircling  the  stem  at  each 
(Fig.  339).  These  are  the  scars  left  by  the 
stipular  scales  of  the  past  season  as  they 
fell  away.  Where  a  pair  of  scales  is  attached 
with  each  separate  leaf,  they  are  carried 
apart  as  the  nodes  lengthen,  and  thus  the 
scars  are  scattered,  a  pair  at  each  node  all 
along  the  stem,  instead  of  being  compacted 
into  bands  at  the  base  of  the  bud.  They 
are  sometimes  very  persistent,  as  in  the 
common  fig,  where  they  may  often  be  traced 
distinctly  on  stems  ten  to  fif- 
teen years  old. 


339.  —  Stem  of 
tulip  tree:  sj,  scars 
left  by  stipular 
scales ;  U,  leaf 
scars. 


260.  Vernation.  —  Notice 
how   the    two  halves   of   the 
leaflets  are  doubled  together 
by  their  inner  faces  and  then  bent  over  on 
the  petiole  (Fig.  336).     The  first  is  called 
340  -a partly    conduplicate ',  and  is  common  in  the  redbud, 

expanded  leaf  of  r 

beech,   showing   rose,  peach,  cherry,  oak,  Japan  quince,  etc. ; 
piicate-condupii-    the  second  js  the  inflexed  mode  of  vernation. 

cate  vernation.  J 

This  mixed  vernation  is  very  common.  In  the 
elm  and  beech  the  two  halves  of  the  leaf  are  first  plicate 
and  then  conduplicate  to  each  other  (Fig.  340);  in  the 
purple  magnolia  and  chinquapin  they  are  conduplicate- 
plicate. 


34*  34a 


341-545.  —  Diagrams  of  vernation:  341,  conduplicate  (oak);  343,  convolute 
(cherry);  343,  revolute  (dock);  344,  involute  (balsam  poplar);  345,  plicate 
(lYCATnore). 
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261.  Forms  of  Vernation.  —  The  varieties  of  vernation 
or  prefoliation  should  be  studied  and  diagrammed  as  they 
are  met  with.  In  addition  to  the  varieties  already  men- 
tioned, there  are  the 

Straight:  not  bent  or  folded  in  any  way,  as 
Japan  honeysuckle,  periwinkle,  St.  John's- 
wort,  dogwood,  etc. 

Involute  (Fig.    344):   violet,   arrow   grass 

(Sagittaria),  lotus,  water  lily,  balm  of  Gilead. 

Revolute  (Fig.    343) :    dock,   willow   oak, 

scarlet  morning-glory  (Ipomea 

coccinea),     rosemary,     azalea, 

persimmon. 

Circinate  (Fig.  346):  ferns, 
sundew. 


346.  —  Circinate 
bud  of  fern. 


262.  Dormant  Buds. — A  bud 

may  often  lie  dormant  for 
months  or  even  years,  and 
then,  through  the  injury  or  destruction  of 
its  stronger  rivals,  or  some  other  favoring 
cause,  develop  into  a  branch.  Such  buds  are 
said  to  be  latent  or  dormant.  The  sprouts 
that  often  put  up  from  the  stumps  of  felled 
trees  originate  from  this  source. 


347.— Twig  of 
red  maple,  show- 
ing supernumer- 
ary bud,  b\  rs, 
ring  of  scars  left 
by  last  year's 
bud  scales  (after 
Gray). 


263.  Supernumerary  Buds.  —  Where  more 
than  one  bud  develops  at  a  node,  as  is  so 
often  the  case  in  the  oak,  maple,  honey  locust, 
etc.,  all  except  the  normal  one  in  the  axil  are  supernumerary 
or  accessory.  These  must  not  be  confounded  with  adventi- 
tious buds,  or  those  that  occur  elsewhere  than  at  a  node. 


PRACTICAL  QUB8TI01T8 

i.  Why  do  annuals  and  herbaceous  plants  generally  have  unpro- 
tected buds?    (252.) 

2.  Why  is  the  gummy  coating  found  on  the  buds  of  the  horse-chest- 
nut and  balm  of  Gilead  wanting  in  their  southern  representatives,  the 
buckeye  and  silver  poplar?    (252.) 
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3.  Can  you  name  any  plants  the  buds  of  which  serve  as  food  for  man? 

4.  How  do  flower  buds  differ  in  shape  from  leaf  buds? 

5.  At  what  season  can  the  leaf  bud  and  the  flower  bud  first  be 
distinguished? 

6.  Watch  any  of  the  trees  about  your  home  and  see  when  the  buds 
that  are  to  develop  into  leaves  and  flowers  the  next  year  are  formed. 


INFLORESCENCE 

Material.  —  A  few  typical  flower  clusters  illustrating  the  definite 
and  indefinite  modes  of  inflorescence.  Some  of  those  mentioned  in 
the  text  are :  — 

Indefinite :  hyacinth,  shepherd's  purse,  wall  flower,  parsley,  lilac,  blue 
grass,  smart  weed  (Polygonum),  wheat,  oak,  willow,  clover. 

Definite:  chickweed,  spurge  (Euphorbia,  various  kinds),  comfrey, 
dead  nettle  (Lamium  ampUxicaule),  etc.  Any  other  examples  illus- 
trating the  principal  kinds  of  cluster  will  do  as  well,  but  the  subject 
should  not  be  taught  without  an  examination  of  at  least  a  few  living 
specimens  of  each  sort. 

264.  Definitions.  —  Inflorescence  is  a  term  used  to  denote 
the  position  and  arrangement  of  flowers  on  the  stem.  It 
is  merely  a  mode  of  branch- 
ing and  follows  the  same 
laws  that  govern  the  branch- 
ing of  ordinary  stems. 

The  stalk  that  bears  a 
flower  is  called  by  botanists 
the  peduncle.  In  a  cluster 
the  main  axis  is  the  com- 
mon peduncle,  or  rhachis,  and 
the  separate  flower  stalks 
pedicels. 

265.  Two  Kinds  of  Inflores- 
cence. —  The  growth  of 
flower  stems,  like  that  of  leaf 
stems,  is    of    two    principal  ^  ,    ,  a         t    ,., 

..  .  .     ,         \         348.  — Solitary  terminal  flower  of  a  lily. 

kinds,  definite  and  indefinite, 

or  as  it  is  frequently  expressed,  determinate  and  indeter- 
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minate.  The  simplest  kind  of  each  is  the  solitary,  where 
a  single  flower  either  terminates  the  main  axis,  as  the 
daffodil,  trillium,  magnolia,  etc.,  or  springs  singly  from 

the  axils,  as  in  the  running  peri- 
winkle, moneywort,  and  cotton. 


266.  Indeterminate  Inflorescence 

is  always  axillary,  since  the  pro- 
349.  —  Solitary  axillary  inflo-   duction    of    a    terminal    flower 

rescence   of    moneywort    {afttr    would  stop  further  growth  in  that 

direction  and  thus  terminate  the 
development  of  the  axis.  We  have  only  to  imagine  the 
internodes  of  such  a  stem  or  branch  as  that  represented 
in  Figure  349  very  much  shortened,  the  leaves  reduced  to 
bracts  or  wanting  altogether,  and  flowers  or  flower  buds  at 
every  node,  to  have  the 

267.  Raceme,  the  typical  flower  cluster  of  the  indefinite 
sort  In  such  an  arrangement  the  oldest  flowers  are, 
necessarily,  at  the  lower  nodes,  new 
ones  appearing  only  as  the  axis  length- 
ens and  produces  new  internodes. 
This  will  be  made  clear  by  examining 
a  flowering  stalk  of  hyacinth,  cherry 
laurel  {Prunus  Caroliniand),  shepherd's 
purse,  or  any  common  weeds  of  the 
mustard  family  that  are  generally  to 
be  found  in  abundance  everywhere. 
It  will  be  seen  that  the  lower  bute 
have  already  fruited  in  the  last  named, 
and  perhaps  the  pods  have  dehisced 
and  shed  their  seed  before  the  upper 
ones  have  even  begun  to  unfold. 
Notice  the  little  scale  or  bract  usually  35a  -  *******  °f  ™^ 

J  vetch  (Astragalus). 

found  at  the  base  of  the  pedicel  in 
flower  clusters  of  this  sort  (in  the  shepherd's  purse  it  is 
wanting).     This  is  a  reduced  leaf,  and  the  fact  that  the 
flower    stalk  springs   from  the   axil,   shows  it  to  be   of 
the  essential  nature  of  a  branch. 
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268.  The  Corymb.  —  Imagine  the  lower  pedicels  of  a 
raceme  to  be  elongated  so  as  to  place  their  flowers  on  a 
level  with  those  of  the  upper  nodes, 
making  a  convex,  or  more  or  less  flat- 
topped  cluster,  as  in  the  wall-flower  and 
hawthorn,  and  we  have  a  modification 
of  the  raceme  called  a  corymb.  In  such 
a  cluster  the  outer  blossoms,  or  those 
on  the  circumference,  proceed  from  the 
lower  axils  and  are,  consequently,  the 
oldest;  hence,  the  order  of  flowering  351.— Coiymbofpium 
is  centripetal,  that  is,  from  the  circum-  blossoms, 
ference  to  the  center.  This,  an  inspection  of  Figure  351 
will  show,  is  only  another  way  of  saying  that  it  is  of  the 
indefinite  or  indeterminate  order. 

269.  The  Umbel   is  a  still  further  modification  of  the 
raceme.     The  pedicels  with  their  bracts  are  all  gathered 

at  the  top  of  the  peduncle,  from 
which  they  spread  in  every  direc- 
tion like  the  rays  of  an  umbrella, 
as  the  name  implies.  This,  though 
confined  to  no  one  group,  is  the 
prevalent  type  of  flower  cluster  in 
the  parsley  family,  which  takes  its 
botanical  name,  Umbelliferce,  from 
its  characteristic  form  of  inflo- 
rescence.   The 

352. -Umbel  of  milkweed.        pedicels    of    an  Hdj* 

umbel  are  generally  called  rays  and  the 
circle  of  bracts  at  the  base  of  the  cluster 
is  an  involucre. 


270.  Compound  Clusters.  —  All  these 
forms  of  inflorescence  may  be  com- 
pound. Most  of  the  parsley  family 
have  compound  umbels.  The  lilac, 
grape,  catalpa,  and  many  grasses  fur- 
nish familiar  examples  of  the  panicle,  353.— pamdeofagrass. 
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which  is  merely  a  compound  raceme,  the  pedicels  of  which 
are  branched  one  or  more  times. 

271.  A  Spike  (Fig.  354)  is  a  raceme  with 
the  flowers  sessile  and  more  or  less  crowded 
together,  as  in  the  plantain,  smartweed, 
wheat,  barley,  etc.  A  form  of  spike  more 
common  in  early  spring  is  the 

272.  Ament,  or  Catkin,   of 

which     we     have     abundant 

examples  in  the  pendent  scaly 

inflorescence    of    the  willow, 

oak,  poplar,  and  most  of  our 
354.— a  spike  common  forest  trees  (Fig. 
pLlnC°~  355).  A  sessile  corymb  or 
tago  lanceoiata).    umbel  gives  rise  to 

273.   The  Head  (Fig.   356),  a  crowded, 
roundish    cluster   like   the   clover,   button-   catkin  "o^ttrch 
wood,  sycamore,  etc.     (aflar  Gray)« 

274.  Diagrams.  —  Do  not  try  to 
learn  all  these  names  by  heart,  but 
look  for  examples  of  the  different 
kinds  of  inflorescence  and  diagram 
I  them,  using  balls  or  circles  to  sym- 
bolize the  flowers,  as  in  the  models 
given  in  Figures  357  to  361.  The 
order  of  blooming  may  be  shown 
by  using  larger  balls  to  represent 
It  will  be  seen  from  the  diagrams  that 
all  the  forms  of  indefinite  inflorescence  are  derived  from  the 
raceme,  whence  it  is  frequently  spoken  of  as  the  racemose 
type  of  inflorescence. 

275.  Cymose,  or  Definite  Inflorescence.  —  As  the  raceme 
is  the  fundamental  form  of  indefinite  inflorescence,  so  the 
fundamental  form  of  the  definite  or  determinate  kind  is 


356.  —  Head  of  clover. 

the  older  flowers. 
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the  cyme,  and  hence,  the  term  "cymose"  is  frequently  used 
as  synonymous  with  determinate  or  definite. 


357-361.  —  Diagrams  of  indefinite  inflorescence :  357,  compound  corymb ;  358, 
compound  raceme,  or  panicle ;  359,  umbel ;  360,  corymb ;  361,  raceme. 

276.  Nature  of  the  Cyme.  —  To  understand  the  nature 
of  the  cyme,  study  a  forking  branch  of  common  mouse-ear 
chickweed  (Cerastium  vulgatutn),  corn  cockle,  or  spurge 
(Euphorbia),  Examine  carefully  what  appears  to  be  the 
topmost  cluster  of  blossoms,  and  it  will  be  found  to  consist 
of  a  single  terminal  flower  (probably  already  gone  to 
seed),  with  two  smaller  flower  clusters  rising  from  the 
axils  of  leaves  at  the 
base  of  the  peduncle. 
The  older  blossoms 
in  the  center,  being 
terminal,  stopped  the 
growth  of  the  axis 
in  that  direction  just 
as  we  saw  in  the 
case  of  the  terminal 
flower  bud  of  the 
buckeye,  and  forced 
the  stem  in  continu- 
ing its  growth  to  send 
out  side  branches  from  the  axils  of  the  topmost  leaves. 
One  or  both  of  these  branches  will  produce,  or  perhaps 
has  already  produced,  in  turn,  a  terminal  flower  which 
forces  its  branch  to  divide  again,  and  so  on,  forking  indef- 
initely in  a  manner  precisely  analogous  to  the  dichotomous 


362.  —  Forking  cyme  of  common  chickweed. 


Digitized  by  VjOOQ IC 


192 


BUDS   AND    BRANCHES 


forking  of  stems  like  the  buckeye  and  jimson  weed.  By 
looking  down  in  the  next  lower  fork  you  will  probably 
find  the  remains  of  a  still  older  flower  that  terminated 
the  growth  in  that  direction  and  forced  the  stem  to  con- 
tinue its  development  by  sending  off  branches  on  either 
side,  and  so  on,  until  the  remains  of  the  older  flowers  have 
disappeared  and  the  forking  becomes  obscured.  Here  the 
oldest  flower  is  lowest,  not  because,  as  in  the  raceme,  the 
axis  has  continued  to  grow  beyond  it,  but  because  it 
checked  the  further  development  of  its  own  axis  and  has 
been  overtopped  by  new  branches. 

277.   Centrifugal    Inflorescence. — 

When  the  older  peduncles  are  length- 
ened as  described  in  Section  268,  a 
flat-topped  cyme  is  produced,  which 
is  distinguished  from  the  corymb  by 
its  centrifugal  inflorescence ;  that  is, 
the  oldest  flower  of  each  cluster  is  in 
the  center,  and  the  order  of  blossom- 
ing proceeds  from  within  toward  the 
circumference,  as  in  the  star-of- 
Bethlehem,  bitterweed  (Helenium 
363.— Fiat-topped  cyme  of  tenui/o/ium),  etc.  If  the  cyme  is 
sneezeweed.  much  compounded,  the  inflorescence 

becomes  very  complicated,  and  as  many  of  the  blossoms 
never  develop,  will  seem  to  have  no  regular  order. 


278.  The  Coiled,  or  Scorpioid  Cyme.  —  A  peculiar  form 
of  cyme  is  found  in  the  coiled  inflorescence  of  the  pink- 
root  (Spigelia),  heliotrope,  comfrey,  etc.  It  occurs  where 
a  cyme  like  that  represented  in  Figure  362  develops  on 
one  side  only.  Its  structure  will  be  made  clear  by  an  in- 
spection of  Figures  365-367. 

279.  Mixed  Inflorescence.  — We  often  find  the  two  kinds 
of  inflorescence  mixed  in  the  same  cluster.  In  a  panicle 
of  buckeye,  for  example,  the  whole  cluster  is  terminal  with 
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reference  to  its  shoot,  while  the  secondary  branches  are 
indefinite,  the  lower  blooming  first.    The  individual  flowers 


364.  —  Scorpioid  cyme. 

of  these  secondary  clusters,  again,  are  of  the  definite  type, 
being  disposed  in  scorpioid  cymes. 


365-367.  —  Diagrams  of  cymose  inflorescence,  with  flowers  numbered  in  the 
order  of  their  development :  365,  cyme  half  developed  (scorpioid) ;  366,  a  flat- 
topped  or  corymbose  cyme ;  367,  development  of  a  typical  cyme. 

280.  Use  of  Terms.  —  The  distinction  between  determi- 
nate and  indeterminate  inflorescence  is  not  strictly  adhered 
to  in  botanical  descriptions,  especially  if  the  clusters  are  at 
all  complicated.      It  is  well  to  remember,  however,  that 
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the  terms  indefinite,  indeterminate,  racemose,  centripetal, 
all  mean  about  the  same  thing ;  namely,  that  the  flowers 
develop  with  the  axis,  or  from  below  upward;  and  the 
terms  definite,  determinate,  cymose,  centrifugal,  are  em- 
ployed to  denote  that  the  order  of  inflorescence  is  contrary 
to  that  of  the  stem  growth,  and  is  constantly  changing  its 
direction. 

281.  Significance  of  the  Clustered  Arrangement.  —  As  a 

general  thing  the  clustered  arrangement  marks  a  higher 
stage  of  development  than  the  solitary,  just  as  in  human 
life  the  rudest  social  state  is  a  distinct  advance  upon  the 
isolated  condition  of  the  savage.  In  plant  life  it  is  the 
beginning  of  a  system  of  cooperation  and  division  of 
labor  among  the  associated  members  of  the  flower  cluster, 
as  will  be  seen  later,  when  we  take  up  the  study  of  the 
flower. 

PRACTICAL  QUESTIONS 

i.  Name  as  many  solitary  flowers  as  you  can  think  of. 

2.  Do  you  find  very  small  flowers,  as  a  rule,  solitary,  or  in  clusters? 

3.  Would  the  separate  flowers  of  the  clover,  parsley,  or  grape,  be 
readily  distinguished  by  the  eye  from  among  a  mass  of  foliage? 

4.  Should  you  judge  from  these  facts  that  it  is,  in  general,  advan- 
tageous to  plants  for  their  flowers  to  be  conspicuous? 

FIELD  WORK 

The  foregoing  lessons  are  themselves  so  full  of  suggestions  for  field 
work  that  it  hardly  seems  necessary  to  add  anything  to  them. 

In  connection  with  Sections  240-248,  the  characteristic  modes  of 
branching  of  the  common  trees  and  shrubs  of  each  neighborhood 
should  be  observed  and  accounted  for.  The  naked  branches  of  the 
winter  woods  afford  exceptional  advantages  for  studies  of  this  kind, 
which  can  not  well  be  carried  on  except  out  of  doors.  Trees  should  be 
selected  for  observation  that  have  not  been  pruned  or  tampered  with  by 
man.  Note  the  effect  of  the  mode  of  branching  upon  the  general  out- 
line of  the  tree ;  compare  the  direction  and  mode  of  growth  of  the 
larger  boughs  with  that  of  small  twigs  in  the  same  species  and  see  it 
there  is  any  general  correspondence  between  them ;  note  the  absence 
of  fine  spray  on  the  boughs  of  large-leaved  trees,  and  account  for  it. 
Account  for  the  flat  sprays  of  trees  like  the  elm,  beech,  hackberry,  etc. ; 
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the  irregular  stumpy  branches  of  the  oak  and  walnut ;  the  stiff,  straight 
twigs  of  the  ash ;  the  zigzag  switches  of  the  black  locust,  Osage  orange, 
elm,  linden,  etc.  Measure  the  twigs  on  various  species  and  see  if  there 
is  any  relation  between  the  length  and  thickness  of  branches.  Notice 
the  different  trend  of  the  upper,  middle,  and  lower  boughs  in  most 
trees  and  account  for  it.  Observe  the  mode  of  branching  of  as  many 
different  species  as  possible  of  some  of  the  great  botanical  groups  of 
trees ;  the  oaks,  hickories,  hawthorns,  or  pines,  for  instance,  and  notice 
whether  it  is,  as  a  general  thing,  uniform  among  the  species  of  the  same 
group,  and  how  it  differs  from  that  of  other  groups. 

In  connection  with  Sections  249-263,  buds  of  as  many  different  kinds 
as  possible  should  be  examined  with  reference  to  their  means  of  protec- 
tion, their  vernation  and  phyllotaxy,  and  the  modes  of  growth  result- 
ing from  them.  Compare  the  folding  of  the  cotyledons  in  the  seed 
with  the  vernation  of  the  same  plants,  and  observe  whether  the  folding 
is  the  same  throughout  a  whole  group  of  related  plants,  or  only  for  the 
same  species.  Notice  which  modes  seem  to  be  most  prevalent.  Select 
a  twig  on  some  tree  near  your  home  or  your  schoolhouse  and  keep  a 
record  of  its  daily  growth  from  the  first  sign  of  the  unfolding  of  its 
principal  bud  to  the  full  development  of  all  its  leaves.  Any  study  of 
buds  should  include  an  observation  of  them  in  all  stages  of  develop- 
ment. 

With  Sections  264-281,  study  the  inflorescence  of  the  common  plants 
and  weeds  that  happen  to  be  in  season,  until  you  have  no  difficulty  in 
distinguishing  between  the  definite  and  indefinite  sorts,  and  can  refer 
any  ordinary  cluster  to  its  proper  form.  Notice  whether  there  is  any 
tendency  to  uniformity  in  the  mode  of  inflorescence  among  flowers  of 
the  same  family.  Consider  how  each  kind  is  adapted  to  the  shape  and 
habit  of  the  flowers  composing  it,  and  what  particular  advantage  each 
of  the  specimens  examined  derives  from  the  way  its  flowers  are  clus- 
tered. In  cases  of  mixed  inflorescence  see  if  you  can  discover  any 
reason  for  the  change  from  one  form  to  the  other. 
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HYPOGYWOUS  MONOCOTYLEDONS 

Material. —  Any  flower  of  the  lily  family  with  disunited  petals 
Star-of-Bethlehem  and  yucca  are  used  in  the  text.     Tulip,  trillium,  dog- 
tooth violet  (Erythronium),  spiderwort  (Tradescantia),  white  lily,  all 
make  excellent  examples. 

282.  The  Floral  Envelopes.  — Make  a  sketch  of  a  flower 
of  the  star-of-Bethlehem,  or  other  of  the  lily  tribe,  from 
the  outside.  Label  the  head  of  the  peduncle  that  sup- 
ports the  flower,  receptacle,  or  torus,  the  three  outer 
greenish  leaves,  sepals,  the  three  inner,  lighter  colored 
ones,  petals.     The  sepals  taken  together  form  the  calyx, 


stig 


368  369  370 

368-370.  —  Flower  of  a  hypogynous  monocotyledon  dissected :  368,  a  flower  of 
the  star-of-Bethlehem,  showing  the  different  sets  of  organs :  pet,  petals ;  sep,  sepals ; 
sta,  stamens ;  pist,  pistil ;  ped,  peduncle ;  369,  side  view  of  star-of-Bethlehem  with  all 
the  petals  and  sepals  but  two  removed  to  show  order  of  the  parts :  r,  receptacle ; 
o,  ovary;  sty,  style;  stig,  stigma — parts  composing  the  pistil;  /  filament;  a,  anther 
—  parts  composing  the  stamen ;  370,  cross  section  of  the  ovary  of  star-of-Bethlehem : 
c,  c,  carpels ;  ov,  ovules ;  //,  placenta. 

and  the  petals,  the  corolla.  In  many  flowers,  such  as  the 
tulip  and  Atamasco  lily  (Zephyranthes\  there  is  little  or  no 
difference  between  them.  In  such  cases  the  calyx  and 
corolla  together  are  called  the  perianth,  but  the  distinc- 
tion of  parts  is  always  observed,  the  three  outer  divisions 
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being  regarded  as  sepals,  the  inner  ones  as  petals.  These 
two  sets  of  organs  constitute  the  floral  envelopes,  and  are 
not  essential  parts  of  the  flower,  as  it  can  fulfill  its  office 
of  producing  fruit  and  seed  without  them.  Note  their 
mode  of  attachment  to  the  receptacle  and  how  they  alter- 
nate with  each  other. 
Remove  one  of  the  se- 
pals and  one  of  the 
petals,  and   notice  any 


371. —  External  view  of  a  yucca 
blossom :  br,  bract ;  pd,  peduncle ; 
r,  receptacle ;  s,  sepal ;  ptt%  petal. 


372. — Vertical  section  of  yucca  whipplei: 
ptd,  peduncle ;  br,  bract ;  r,  receptacle ;  per, 
perianth;  sta,  stamen;  o,  ovary;  sty,  style; 
stg,  stigma.  The  last  three  parts  named 
compose  the  pistil. 


differences  between  them  as  to  size,  shape,  or  color. 
Which  is  most  like  a  foliage  leaf  ?  Hold  each  up  to  the 
light  and  try  to  make  out  the  veining.  Is  it  the  same  as 
that  of  the  foliage  leaves  ?     How  many  of  each  are  there  ? 

283.  The  Essential  Organs.  —  Next  sketch  the  flower  on 
its  inner  face,  labeling  the  six  appendages  just  within  the 
petals,  stamens,  and  the  central  organ  within  the  ring  of 
stamens,  pistil.  These  are  called  essential  organs  because 
they  are  necessary  to  the  production  of  fruit  and  seed. 
Note  their  mode  of  insertion,  three  of  the  stamens  alter- 
nating with  the  petals  and  the  other  three  with  these,  and 
with  the  lobes  of  the  base  of  the  pistil. 

284.  The  Stamens.  —  Notice  whether  the  stamens  are 
all  alike,  or  whether  there  are  differences  as  to  size, 
height,  shape,  color,  etc.  Do  these  differences,  if  there 
are  any,  occur  indiscriminately  and  without  order,  or  in 
regular  succession  between  the  alternating  stamens  ?  Ex- 
amine one  of  the  little  powdery  yellow  bodies  at  the  tip 
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of  the  stamens,  and  see  whether  they  face  toward  the 
pistil  or  away  from  it.   In  the  first  case  they  are  said  to 

be  introrse,  in  the  second, 
extrorse. 

Observe  the  mode  of 
attachment  of  the  an- 
thers, whether  by  their 
base  merely  (terminal),  or 
through  their  entire  length 
(adnate),  or  to  the  tip  of 
the  filament  as  on  a  pivot, 
so  as  to  admit  of  their 
turning  freely  in  all  direc- 
tions (versatile). 

Remove  one  of  the  sta- 
mens and  sketch  it  as  it 
appears  under  the  lens, 
labeling  the  powdery  yel- 
low body  at  the  top,  anther, 


373  374 


373-377-— Stamens  (Gray):  373,  a 
stamen  with  the  anther,  b,  surmounting 
the  filament,  a  (terminal),  and  opening  in 
the  normal  manner  down  the  outer  side 
of  each  cell ;  374,  stamen  of  tulip  tree,  with 
adnate  extrorse  anther ;  375,  stamen  of  an 
evening  primrose  {(Enothera)  with  versa- 
tile anther;  376,  stamen  of  pyrola,  the 
anther  cells  opening  by  chinks  or  pores 
at  the  top;  377,  stamen  of  a  cranberry, 
with  the  anther  cells  prolonged  into  a  tube 
and  opening  by  a  pore  at  the  apex. 


the  stalklike  (in  the  star- 
of-Bethlehem  expanded  and  petal-like)  body  supporting 
it,  filament.  Usually  the  filaments  are  threadlike,  whence 
their  name,  but  in  the  star-of-Bethlehem  they  look  like 
altered  petals,  and  frequently  a  stamen  is  found  in  a 
transition  state,  as  if  changing  from  stamen  to  petal, 
or  from  petal  back  to  stamen.  See  if  you  can  find  such 
a  one.     What  would  you  infer  from  this  fact  ? 

Notice  the  two  little  sacs  or  pouches  that  compose  the 
anther,  as  to  their  shape  and  manner  of  opening,  or  dehis- 
cing, to  discharge  the 
powder  contained  in 
them.  This  powder  is 
called  pollen,  and  will 
be  seen  under  the  lens 
to  consist  of  little  yellow 
grains.  These  are  of 
different  shapes,  colors,  and  sizes,  in  different  plants,  and 
the  surface  is  often  beautifully  grooved  and  striate.    The 


378  379  380 

378-381.  — Forms  of  pollen  (GRAY) 
from  mimulus  moschatus ;  379,  sicyos 
echinocystis  ;  381,  hibiscus. 
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grains  with  their  markings  are  always  alike  in  the  same 
species,  so  that  it  is  possible  to  recognize  a  plant  by  its 
pollen  alone.  These  characters  are  generally  too  minute 
to  be  observed  without  a  compound  microscope,  but  in 
the  hibiscus,  and  some  others  of  the  mallow  family,  they 
can  be  distinguished  with  a  hand  lens. 

285.  The  Pistil.  —  Remove  the  stamens  and  sketch  the 
pistil  as  it  stands  on  the  receptacle.  Label  the  round  or 
oval  enlargement  at  the  base,  ovary,  the  threadlike  append- 
age rising  from  its  center,  style,  and  the  tip  end  of  the 
style,  stigma.  If  the  stigma  is  lobed  or  parted,  count  the 
divisions  and  see  if  there  is  any  correspondence  between 
them  and  the  number  of  petals  and  sepals,  or  of  the  lobes 
of  the  ovary.  Examine  the  tip  with  a  lens  and  notice  the 
sticky,  mucilaginous  exudation  that  moistens  it.  Can  you 
think  of  any  use  for  this  ?  If  not,  touch  one  of  the  pow- 
dery anthers  to  it,  and  examine  it  again  with  the  lens. 
What  do  you  see  ? 

286.  Pollination,  or  the  transfer  of  pollen  from  the 
anther  to  the  stigma,  is  a  matter  of  great  importance, 
as  the  pistil  can  not  develop  seed  without  it.  Note  the 
relative  position  of  pistils  and  stamens  and  see  if  it  is 
such  that  the  pollen  can  reach  the  stigma  without  external 
agency. 

287.  The  Ovary.— Observe 

the  shape  of  the  ovary,  and 
the  number  of  ridges,  or 
grooves  that  divide  the  sur- 
face. These  lines  correspond 
to  the  sutures  of  the  fruit,  and 
show  of  how  many  carpels  the 
ovary  is  composed.  In  the 
star-of- Bethlehem  the  ovary 
has  six  sutures,  three  of  which 
represent  the  midrib  of  the 
carpellary  leaves,  and  three 


38a,  383. — Ovary  of  yucca  aloifolia, 
a  .hypogynous  monocotyledon,  dis- 
sected: 38a,  vertical  section:  cv, 
ovules;  383,  diagram  of  a  horizontal 
section  of  the  same,  enlarged,  show- 
ing  the  three  carpels  and  six  cells,  or 
loculi:  ds,  dorsal  sutures;  vs,  ventral 
sutures ;  ov,  ovules ;  pi,  placenta. 
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the  inner  or  ventral  sutures,  so  that  there  are  only  three 
true  carpels.  Select  a  flower  that  has  begun  to  wither,  so 
that  the  ovary  is  well  developed,  cut  a  cross  section  near 
the  middle  and  try  to  make  out  the  number  of  cells,  or 
internal  divisions.  Make  an  enlarged  sketch  of  the  sec- 
tion as  it  appears  under  the  lens  (see  Fig.  383),  showing 
the  arrangement  of  the  parts,  also  a  longitudinal  section 
(Fig.  382)  showing  their  relative  vertical  position.  Label 
the  little  round  bodies  that  represent  the  undeveloped  seeds 
ovules,  the  surface  to  which  they  are  attached,  placenta, 
and  the  cavities,  or  divisions  containing  them,  cells,  or 
loculi  (singular,  loculus).  How  many  of  these  are  there  ? 
Compare  these  sketches  of  the  ovary  with  your  drawings 
of  dehiscent  fruits  in  Sections  93-109.  What  correspond- 
ences do  you  notice  between  them  ? 

As  the  ovary  is  merely  an  undeveloped  fruit,  and  the 
ovules  immature  seeds,  their  structure  is  the  same  as  that 
of  these  parts,  and  the  same  terms  are  used  in  describing 
them  (Sees.  73-79,  and  93-109). 

288.  Numerical  Plan. — Now  make  a  horizontal  diagram, 
after  the  model  given  in  Figure  384,  showing  the  manner  of 

attachment  of  the  different  cycles — sepals, 
petals,  stamens,  and  pistils,  the  number  of 
organs  in  each  set,  and  their  mode  of 
alternation  with  the  organs  of  the  other 
cycles.  Notice  that  in  the  star-of-Bethle- 
Q      :t  .     4 .    hem  and  similar  flowers,  the  parts  of  each 

384.  —  Horizontal  '  r 

diagram  of  a  flower    set  are  in  threes,  or  multiples  of  three. 

^XJ^t  This  is  called  the  numerical  plan  of  the 
the  growing  axis  flower,  and  is  the  prevailing  number  among 
of  the  plant.  monocotyledons.     It  is  expressed  in  botani- 

cal language  by  saying  that  the  flower  is  trimerous,  a  word 
meaning  measured,  or  divided  off  into  parts  of  three. 

289.  Vertical  Order.  —  Next  make  a  vertical  diagram  of 
your  specimen  after  the  manner  shown  in  Figure  372,  and 
note  carefully  that  the  ovary  stands  above  the  other  organs 
(this  is  true  of  all  the  lily  family),  and  is  entirely  separate 
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and  distinct  from  them.  In  such  cases  the  ovary  is  said 
to  be  free,  or  superior,  and  the  other  organs  inferior,  or 
hypogynous,  a  word  meaning  "inserted  under  the  pistil." 
These  terms  should  be  remembered,  as  the  distinction  is 
an  important  one  in  plant  evolution. 


the  manner  in  which 
partly  unfolded  bud. 


385-387.  —  Diagrams  of  three  modes  of  aestiva- 
tion common  among  monocotyledons:  385,  val- 
vate ;  386,  imbricate  (GRAY) ;  387,  convolute 
(Gray). 


290.  The  Flower  Bud.  —  Observe 
the  sepals  and  petals  overlap  in  a 
Draw  a  diagram  rep- 
resenting their  posi- 
tion, as  in  Figures 
385-387.  Compare 
this  with  your  dia- 
grams of  leaves  and 
leaf  buds;  does  it 
agree  with  any  of 
them,  and  if  so, 
which?  Are  the 
parts  imbricated  or  valvate?    (Sees.  250,  256,  257.) 

The  arrangement  of  the  parts  of  the  flower  in  the  bud 
is  called  cestivation,  or  prefloration,  words  meaning  respec- 
tively "  summer  condition  "  and  "  condition  before  flower- 
ing." It  corresponds  to  the  vernation  of  leaf  buds,  and 
the  same  terms  are  used  in  describing  it. 

291.  Summary  of  Observations.  — In  the  flower  just  ex- 
amined we  found  that  there  were  four  sets  of  floral  organs 
present  —  sepals,  petals,  stamens,  and  pistil ;  that  the  indi- 
vidual organs  in  each  set  were  alike  in  size  and  shape ; 
that  there  were  the  same  number,  or  multiples  of  the  same 
number  of  parts  in  each  set,  and  that  all  the  parts  of  each 
set  were  entirely,  separate  and  disconnected  the  one  from 
the  other,  and  from  those  of  the  other  cycles.  Such  a 
flower  is  said  to  be :  — 

Perfect,  that  is,  provided  with  both  kinds  of  organs 
essential  to  the  production  of  seed  —  stamens,  and  pistil. 

Complete,  having  all  the  kinds  of  organs  that  a  flower 
can  have ;  viz. :  two  sets  of  essential  organs,  and  two  sets 
of  floral  envelopes. 
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Regular9  having  all  the  parts  of  each  set  of  the  same 
size  and  shape. 

Symmetrical,  having  the  same  number  of  organs,  or 
multiples  of  the  same  number  in  each  set. 

The  opposites  of  these  terms  are:  imperfect,  incom- 
plete, irregular,  and  asymmetrical,  or  unsymmetrical. 

Note  that  regularity  refers  to  form,  symmetry  to  number 
of  parts,  and  that  a  flower  may  be  perfect  without  being 
complete. 

EPIGYlfOUS  MONOCOTYLEDONS 

Material.  —  Any  flower  of  the  iris  or  amaryllis  families.  Iris  is  used 
in  the  text.  Blackberry  lily  (Belamcanda\  Atamasco  lily  (Zephyran- 
thes)9  snowdrop,  daffodil,  narcissus,  etc.,  will  make  good  examples. 

292.  The  Perianth.  —  Compare  with  the  flower  last  ex- 
amined, a  common  flag,  or  iris.  Notice  that  the  latter  has 
no  peduncle,  but  is  sessile  in  the  axil  of  a  large,  membra- 
nous bract  called  a  spathe.  Ob- 
serve also  that  the  lower  part  of 
the  perianth  is  united  into  a  long, 


ov 


389. — Vertical  section  of  iris  flower  {after 
GRAY)  :  ov,  ovules ;  pi,  placenta ;  tu,  tube  of 
the  perianth  inclosing  the  style;  sta,  stamen; 
sti,  stigma. 


narrow  tube,  from  the  top  of  which 
388.- iris  flower  :^,spathes;  st  the  sepals  and  petals  extend  as 

sepals  +/,  petals  -  perianth.  •         1   u  ixru  *u 

long,  curving  lobes.  Where  the 
parts  of  a  perianth  or  of  a  corolla  are  united  in  this  way, 
whether  throughout  their  whole  length,  as  in  the  morning- 
glory,  or  by  a  mere  thread  or  rim  at  the  base,  as  in  the 
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water  pimpernel,  it  is  said  to  be  sympetalous,  meaning  "  ot 
united  petals."  Monopetalous  and  gamopetalous  are  other 
words  used  to  denote  the  same  thing,  and  the  kindred 
terms,  synsepalous,  gamosepalous,  etc.,  are  applied  to  the 
calyx. 

293.  Dissection  of  the  Iris.  —  Sketch  the  outside  of  the 
specimen,  labeling  the  oblong,  three-lobed  enlargement  at 
the  base,  ovary,  the  prolongation  of  the  flower  above  it, 
tube  of  the  perianth,  the  three  outer  lobes  with  the  broad 
sessile  bases,  sepals,  the  others,  with  their  bases  narrowed 
and  bent  inward,  petals.  Now  turn  the  flower  over  and 
sketch  the  inside,  labeling  the  three  large,  petal-like  ex- 
pansions in  the  center,  stigmas.  Do  you  see  any  stamens? 
Remove  one  of  the  sepals  and  look  under  the  stigma; 
what  do  you  find  there  ?  Notice  the  little  honey  pockets 
at  the  foot  of  the  stamen.  Run  the  head  of  your  pencil 
into  them  and  see  what  would  happen  to  the  head  of  an 
insect  probing  for  honey. 

Remove  all  the  petals  and  sepals 
and  sketch  the  remaining  organs  in 
profile,  showing  the  position  of  the 
stamens.  Are  the  anthers  extrorse 
or  introrse?  What  is  their  mode 
of  dehiscence?  Remove  a  stamen 
and  sketch  it.  What  is  the  shape 
of  the  anther? 

•n  ,         e    ,+  300. —  Vertical   section  of 

Remove  as   much  of  the  upper    /^  ^   perianth 

part  of  the  perianth  tube  as  yOU  Can     removed,  showing  a  stamen 
...       ^  .    .  ,,  .  ,.,  j       .„.,       and  three  stigmas:  su,  stig- 

without  injuring  the  pistil,  and  with    roatic  surface. 
a  sharp  knife,  slice  away  a  section 

down  through  the  ovary  so  as  to  show  the  long  style  and 
its  connection  with  the  placenta.  Make  a  sketch  of  this 
longitudinal  section  (see  Fig.  389),  labeling  the  long,  club- 
shaped  stalk  running  from  the  ovary  to  the  stigmas, 
style  ;  the  white  column  in  the  center  of  the  ovary  to  which 
the  undeveloped  seed  are  attached,  placenta,  and  the  unripe 
seeds,  ovules.     Notice  whether  the  placenta  is  central  or 
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391.  —  Cross  section  of 
ovary  of  iris  flower :  c,  c,  car- 
pels ;  /,  /,  cells,  or  loculi ;  ov, 
ovules ;  //,  placenta. 


parietal  (Sees.  103,  109).  Draw  a  cross  section  of  the 
ovary ;  how  many  cells  has  it  ?  Examine  with  a  lens  the 
little  flap  under  the  two-cleft  apex  of  one  of  the  stigmas,  and 
look  for  a  moist  spot  to  which  the 
pollen  will  adhere.  Label  this  in 
your  longitudinal  sketch,  stigmatic 
surface.  No  seeds  can  be  matured 
unless  some  of  the  pollen  reaches 
this  surface ;  can  you  think  by  what 
agency  it  is  carried  there?  What 
insects  have  you  seen  hovering 
about  the  iris  ?  Notice  that  in  draw- 
ing his  head  out  of  the  flower,  an 
insect  would  not  touch  the  stig- 
matic surface,  since  it  is  on  the  upper  side  of  the  flap  and 
he  would  be  probing  under  it.  But  in  entering  the  next 
flower  that  he  visits,  he  is  likely  to  strike  his  head  against 
the  flap  and  turn  it  under,  thus  dusting  it  with  pollen 
brought  from  another  flower. 

Sketch  a  sepal  and  a  petal  separately,  and  note  their 
differences  as  to  shape,  color,  and  texture.  Hold  each  up 
to  the  light  and  observe  the  veining.  If  this  is  not  clear, 
stand  a  specimen  in  red  ink  for  two  or  three  hours  and 
examine  it  again.  Is  it  parallel  or  net  veined  ?  Can  you 
think  of  a  use  for  the  crest  of  hairlike  filaments  on  the 
upper  side  of  the  sepals:? 

Examine  a  bud  in  cross  section.  Notice  how  the  sepals 
and  petals  overlap,  and  draw  a  diagram  of  the  section. 
This  manner  of  arrangement,  where  the 
outer  edge  of  one  piece  covers  the  inner  edge 
of  the  one  next  above  it  (Fig.  387),  is  said  to 
be  convolute.  Draw  diagrams  showing  the 
horizontal  and  vertical  arrangement  of  parts 
in  the  iris.  What  is  its  numerical  plan  ? 
Is  it  symmetrical  ?  Regular  ?  Are  the  parts 
all  free?  If  not,  which  are  united  among 
themselves  or  with  other  sets  of  organs?  Is  the  ovary 
above  or  below  the  other  parts  ? 


39*- 


Horizon- 
tal  diagram  of  iris 
flower. 
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294.  The  Epigynous  Arrangement.  —  In  cases  of  this 
kind,  where  the  other  organs  appear  to  rise  from  the  top  of 
the  ovary,  they  are  said  to  be  epigynous,  a  word  meaning 
"  upon  the  ovary."  The  same  thing  is  expressed  in  a  dif- 
ferent way  by  saying  that  the  ovary  is  inferior,  or  that  the 
other  organs  are  superior.  To  make  the  matter  clear,  the 
two  sets  of  terms  employed  for  describing  the  position  of 
the  ovary  are  given  below  in  parallel  columns. 

Hypogynous  Epigynous 

Ovary  superior  Ovary  inferior 

Calyx  or  perianth  inferior      Calyx  or  perianth  superior 

The  epigynous  arrangement  is  considered  to  mark  a 
higher  stage  of  floral  development  than  the  hypogynous, 
which  is  characteristic  of  a  more  simple  and  primitive 
structure. 

DICOTYLEDONS 

Material.  — Blossoms  of  any  convenient  specimens  of  the  mus- 
tard family.  Large  flowered  species  are  always  best  if  they  can  be 
obtained ;  cabbage,  mustard,  turnip,  and  wall-flower  are  very  good. 

Flowers  of  apple,  pear,  or  quince,  and  of  peach,  plum,  cherry,  or  rose ; 
also  of  any  member  of  the  pea  family,  such  as  bean,  pea,  vetch,  black 
locust,  wistaria,  etc. 

295.  Dissection  of  a  Typical  Flower.  —  Gently  remove 
the  sepals  and  petals  from  a  mustard  or  other  cress  flower, 
lay  them  on  the  table  before  you  in  exactly  the  order  in 
which  they  grew  on  the  stem,  and  sketch  them.  How  many 
of  each  are  there,  and  how  do  they  alternate  with  one 
another  ?  Sketch  the  pistil  and  stamens  as  they  stand  on 
the  receptacle ;  how  many  of  the  latter  are  there  ?  Notice 
that  two  of  the  six  are  outside  and  a  little  below  the 
others,  alternate  with  the  petals,  while  the  other  four  stand 
opposite  them,  as  is  natural  if  they  were  alternating  with 
another  ring  of  stamens  between  themselves  and  the  co- 
rolla. Stamens  arranged  in  this  way  &re  said  to  be  tetra- 
dynamous,  that  is,  four  stronger,  or  larger  than  the  others. 
Put  a  dot  before  two  of  the  sepals  in  your  first  drawing  to 
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indicate  the  position  of  the  two  outer  stamens,  and  a  cross 
before  the  other  two  to  show  where  stamens  are  wanting 
to  complete  the  symmetry  of  this  set  as  in  the  diagram 
(Fig-  395)-  When  parts  necessary  to  complete  the  plan 
of  a  flower  are  wanting,  as  in  this  case,  they  are  said  to 
be  obsolete,  suppressed,  or  aborted.  Place  dots  before  the 
petals  to  represent  the  other  four  stamens. 

Examine  the  anthers  under  the  lens.  Are  they  extrorse 
or  introrse?  What  is  their  mode  of  attachment  to  the 
filament  ?    (Sec.  284.)    Sketch  one  of  the  anthers,  show- 


396 

393-396.  — A  cruciferous  flower:  393,  side  view.  304,  view  from  above.  395, 
diagram  of  parts :  p%  petals ;  s,  sepals ;  st,  stamens ;  pi,  pistil ;  cl,  claw  of  petal ; 
+»  +,  position  of  the  missing  stamens.    396,  pistil  and  stamens,  enlarged  (Gray)  . 

ing  the  sagittate  base.  Remove  all  the  stamens  and 
sketch  the  pistil,  showing  the  long,  slender  ovary,  the  very 
short  style,  and  the  capitate  (round  and  knoblike)  stigma. 
Compare  the  pistil  with  a  more  matured  one  from  an  older 
flower  lower  down  on  the  stem,  and  with  the  descriptions 
of  dehiscent  fruits  in  Sections  93-109,  and  decide  to  which 
kind  it  belongs.  Represent  its  position  by  a  small  circle 
in  the  center  of  your  sketch  of  the  separate  parts.  You 
have  now  a  complete  ground  plan  of  the  flower.  To  what 
form  of  leaf  arrangement  does  it  correspond?  Diagram 
a  vertical  section  showing  the  position  of  the  ovary  with 
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reference  to  the  other  parts,  and  report  in  your  notebook 
as  to  the  following  points:  — 

Numerical  plan  Presence  or  absence  of  parts 

Symmetry  Union  of  parts 

Regularity  Position  of  ovary 

A  flower  put  up  on  the  plan  of  four,  like  the  one  just 
examined,  is  said  to  be  tetramerous,  or  four  parted.  The 
cress  or  mustard  family  gets  its  botanical  name,  Cruciferce, 
cross-bearers,  from  the  four  opposite  petals,  which  have 
somewhat  the  appearance,  when  viewed  from  above,  of  a 
St.  Andrew's  Cross.  The  cruciferous  flowers  and  tetra- 
dynamous  stamens  are  striking  characteristics  of  this  fam- 
ily, which  is  so  well  marked  that  the  merest  beginner  can 
hardly  fail  to  recognize  any  member  of  it.  Notice  that 
its  flowers  belong  to  the  hypogynous  class. 


Dissection  of  an  Epigynous  Dicotyledon.  —  Sketch  a 
blossom  of  quince,  haw,  pear,  or  apple,  first  from  the  out- 
side, then  from  the  inside, 
and  then  in  vertical  sec- 
tion, labeling  the  parts  as 
in  your  other  sketches. 
Notice  how  the  ovary  is 
sunk  in  the  hollowed- 
out  receptacle  (Sections 
74,  77).  Where  are  the 
other  parts  attached  ? 
Are  they  inferior  or  su- 
perior ?  Hold  up  a  petal 
to  the  light  and  exam- 
ine its  venation  through 
a  lens.  (Use  for  this 
purpose  a  petal  from  a 
flower  that  has  stood  in 
red  ink  for  two  or  three 
hours.  The  cherokee 
rose  petals  show  venation  beautifully.) 
veined  or  net  veined? 


399  400 

397-400.  —  Flower  and  sections  of  pear: 
397,  cluster  of  blossoms,  showing  inflores- 
cence; 398,  vertical  section  of  a  flower; 
399,  ground  plan  of  a  flower;  400,  vertical 
section  of  fruit. 


Is  it  parallel 
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Remove  a  stamen  and  sketch  it  as  it  appears  under  the 
lens.  Notice  the  attachment  and  shape  of  the  anthers. 
Are  they  all  of  the  same  color  ?  How  do  you  account  for 
the  difference,  if  there  is  any?  Is  the  position  of  the 
pistil  and  stamens  such  that  the  pollen  from  the  anthers 
can  readily  reach  the  stigmas  without  external  aid? 
Examine  the  pistil  in  flowers  of  different  ages,  and  see  if 
the  stigma  is  mature  (that  is,  moist  and  sticky)  at  the 
same  time  that  the  anthers  are  discharging  their  pollen. 

Draw  a  cross  section  of  the  ovary  and  try  to  make  out 

with  a  lens  the  number  of  cells,  or  loculi.     If  you  can  not 

succeed,  turn  to  the  cross  section  of  the  pome  made  in  your 

study  of  fruits,  and  that  will  settle  the  question,  since  the 

0  0  fruit  is  merely  a 

ripened  ovary. 

Examine     the 

overlapping     of 

the  petals  in  the 

^  403  bud,  and  diagram 

401-403.  —  Types   of   imbricated    aestivation    common    their       3estivation 
among  dicotyledons  {after  Gray).  (FigS.    4OI-4O3). 

Compare  this  with  the  diagrams  of  leaf  arrangement  in 
Sections  50-52,  and  decide  to  which  it  corresponds. 

Diagram  the  plan  of  the  flower  in  cross  and  vertical 
section.  How  many  parts  are  there  in  each  set  ?  Can  you 
readily  tell  the  number  of  stamens  ?  When  the  individuals 
of  any  set  or  cycle  of  organs  are  too  numerous  to  be  easily 
counted,  like  the  stamens  of  the  apple,  pear,  and  peach, 
or  the  petals  of  the  water  lily,  they  are  said  to  be  indefinite. 
It  is  very  seldom  that  perfect  symmetry  is  found  in  all 
parts  of  the  flower.  The  stamens  and  pistil,  in  particular, 
show  a  great  tendency  to  variation,  so  that  the  numerical 
plan  is  generally  determined  by  the  cajyx  and  corolla. 
Where  the  parts  are  in  fives,  as  in  the  pear,  quince,  wild 
rose,  etc.,  the  flower  is  said  to  be  pentamerous^  or  in  sets  of 
five. 

After  drawing  the  diagrams,  write  in  your  notebook 
answers  to  the  following  questions  :  — 
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What  is  the  numerical  plan  of  the  flower  ? 
Which  of  its  circles  of  organs  is  lacking  in  symmetry  ? 
Which  sets  of  organs  are  adherent  to  other  sets  ? 
Is  the  flower  epigynous  or  hypogynous  ? 

297.  Examination  of  a  Perigynous  Flower.  —  Compare 
with  the  specimen  just  examined,  a  blossom  of  peach, 
almond,  plum,  or  cherry.  Is  its  nu- 
merical plan  the  same?  Make  a  dia- 
gram showing  the  arrangement  of 
parts  in  vertical  section.  Is  the  calyx 
inferior  or  superior  ?  Where  are  the 
petals  and  stamens  inserted? 

Flowers    of    this    kind,   where    the 
cvary    is    free    and    the    other    parts 
attached  to  a  prolongation  of  the  recep- 
tacle   containing    it,   are    said    to    be 
perigynous,  meaning  "  around  the  pis-    showing  the  perigynous 
til"      It  is  intermediate  between  the    arnm«ement- 
hypogynous     and    epigynous     arrangement,     sometimes 
approaching  more  nearly  to  the   latter,  as  in  the  rose, 
sometimes  remaining  clearly  of  the  hypogynous  type,  as 


404. — Vertical  section 
of  an  almond  blossom 
with    petals     removed, 


405-407.  —  Diagrams  showing  arrangement  of  parts  {bd,  receptacle;  k,  calyx, 
Jkr,  corolla ;  st,  stamens ;  fr%  ovary ;  g,  style ;  n,  stigma)  :  405,  perigynous ;  406, 
hypogynous ;  407,  epigynous. 

in  the  peach  and  cherry.  In  general  a  flower  is  not  con- 
sidered epigynous  unless  the  ovary  is  more  or  less  con- 
solidated with  the  parts  around  it. 
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298.  Dissection  of  an  Irregular  Flower.  —  Irregularity 
is  more  noticeable  .in  the  corolla  than  in  the  other  parts, 
and  when  we  speak  of  an  irregular  flower  the  reference  is 
generally  to  that  organ. 

Sketch  a  blossom  of  any  kind  of  pea  or  vetch  as  it 
appears  on  the  outside.  Are  the  sepals  all  of  the  same 
length  and  shape?  If  not,  which  are  the  shorter,  the 
upper  or  lower  ? 

Turn  the  flower  over  and  examine  its  inner  face. 
Notice  the  large,  round,  and  usually  upright  petal  at  the 
back,   the  two  smaller  ones  on  each  side,  and  the  boat- 


406-412. — Dissection  of  papilionaceous  flowers  {after  Gray)  :  408,  front  view 
of  a  corolla.  409,  the  petals  displayed :  v,  vexillum,  or  standard ;  tv,  wings ;  i,  keel. 
410,  side  view  with  all  except  one  of  the  lower  petals  removed,  showing  the  essential 
organs  protected  in  the  keel:  /,  loose  stamen;  st,  stamen  tube.  411,  side  view, 
showing  how  the  anthers  protrude  when  the  keel  is  depressed.    41a,  ground  plan. 

shaped  body  between  them,  formed  of  two  small  petals 
more  or  less  united  at  the  apex.  Press  the  side  petals 
gently  down  with  the  thumb  and  forefinger  and  notice 
how  the  essential  organs  are  forced  out  from  the  little  boat 
in  which  they  are  concealed.  Observe  how  the  end  of  the 
style  is  bent  over  so  as  to  bring  the  stigma  uppermost 
when  the  petals  are  depressed.  Imagine  the  legs  of  a 
bee  or  a  butterfly  probing  for  honey;  with  what  organ 
would  his  body  first  come  in  contact  when  he  alighted  ? 
If  his  thorax  and  abdomen  had  previously  become  dusted 
with  pollen  when  visiting  another  flower,  where  would  the 
pollen  be  likely  to  be  deposited  ? 

Remove  the  sepals  and  petals  from  one  side  and  sketch 
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the  flower  in  longitudinal  section,  showing  the  position  of  the 
pistil  and  stamens.  Then  remove  all  the  petals,  and  spread 
in  their  natural  order  on  the  table  before  you,  and  sketch 
as  they  lie  (Fig.  409).  Label  the  large,  round  upper  one, 
vexillum,  the  smaller  pair  on  each  side,  wings,  and  the  two 
more  or  less  coherent  ones  in  which  the  pistil  and  stamens 
are  contained,  keel.  Corollas  of  this  kind  are  named  papili- 
onaceous, from  the  Latin  word  papilio,  a  butterfly,  on  ac- 
count of  their  general  resemblance  to  that  insect ;  while  the 
old  names  are  somewhat  incongruous,  they  are  descriptive, 
and  answer  their  purpose  sufficiently  well  to  be  retained. 

299.  Dissection  {continued).  —  Count  the  stamens,  and 
notice  how  they  are  united  into  two  sets  of  nine  and  one. 
Stamens  united  in  this  way,  no  matter  what  the  number  in 
each  set,  are  said  to  be  diadelpAous,  that  is,  in  two  brother- 
hoods. Notice  the  position  of  the  lone  brother,  whether 
below  the  pistil  —  next  to  the  keel  —  or  above,  facing  the 
vexillum.  Would  the  projection  of  the  pistil  when  the 
wings  are  depressed  be  facilitated  to  the  same  extent  if 
the  opening  in  the  stamen  tube  were  on  the  other  side,  or 
if  the  filaments  were  monadelphous — all  united  into  one 
set  ?  Flatten  out  the  stamen  tube,  or  sheath  formed  by 
the  united  filaments,  and  sketch  it 

Remove  all  the  parts  from  around  the  pistil,  and  sketch 
it  as  it  stands  upon  the  receptacle.  Look  through  your 
lens  for  the  stigmatic  surface  (Sec.  293).  See  if  there  are 
any  hairs  upon  the  style,  and  if  so,  whether  they  are  on 
the  front,  the  back,  or  all  around.  Can  you  think  of  a 
use  for  these  hairs  ? 

300.  Dissection  {continued).  —  Notice  how  the  long,  nar- 
row ovary  is  attached  to  the  receptacle;  is  it  sessile,  or 
raised  on  a  short  footstalk  ?  If  the  latter,  label  the  foot- 
stalk stipe.  Select  a  well-developed  pistil  from  one  of  the 
lower  flowers,  open  the  ovary  parallel  with  its  flattened 
sides  and  sketch  the  two  halves  as  they  appear  under  the 
lens.  Notice  to  which  side  the  ovules  are  attached,  the 
upper  (toward  the  vexillum)  or  the  lower,  and  label  U 
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pfacenta.  Which  suture  of  the  pod  is  this  (Sec.  98)? 
Compare  with  your  sketches  of  dehiscent 
fruits;  which  one  does  it  resemble? 

Examine  a  bud  and  diagram  the  aesti- 
vation. Which  petal  overlaps  the  others? 
of^'ti^n^  Diagram  the  flower  in  horizontal  and  ver- 
papiiionaceous    tical  section,  and  decide  upon  the  following 

corolla.  .    , 

pomts :  — 
What  is  the  numerical  plan  ? 

In  what  organ  or  organs  is  there  a  departure  from 
symmetry  ? 

In  which  is  there  irregularity? 

Are  all  the  parts  free  ? 

In  which  set  of  organs  is  there  union  ? 

Is  the  flower  hypogynous  or  epigynous  ? 

301.  Significance  of  these  Distinctions. — These  distinc- 
tions are  important  to  remember  not  only  because  they  are 
very  useful  in  grouping  and  classifying  plants,  but  because 
they  mark  successive  stages  in  the  evolution  of  the  flower. 
In  general,  flowers  of  a  primitive  type  and  less  advanced 
organization  are  characterized  by  having  their  organs  free 
and  hypogynous,  while  the  more  highly  developed  forms 
show  a  tendency  to  consolidation  and  union  of  parts,  and 
the  epigynous  mode  of  insertion.  Irregularity  also,  since 
it  indicates  specialization  and  adaptation  to  a  particular 
purpose,  may  be  regarded  as  a  mark  of  advanced  evolution. 

302.  Numerical  Plan  of  Dicotyledons.  —  In  all  the  flowers 
examined  in  Sections  295-300  except  the  first  specimen, 
the  organs  were  found  to  be  in  fives,  or  multiples  of  five. 
This  is  the  prevailing  number  among  dicotyledons,  though 
other  orders  are  not  uncommon,  and  occasionally  even 
trimerous  forms  like  the  magnolia,  pawpaw,  etc.,  are  met 
with.  In  the  mustard  family,  in  the  common  yellow 
primroses  of  our  old  fields,  and  in  several  other  well- 
known  species,  the  tetramerous,  or  fourfold  arrangement 
prevails,  while  some  of  the  saxifrages,  and  a  few  other 
plants  are  dimerous,  having  their  parts  in  twos,  '  For  the 
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sake  of  brevity  these  terms  are  generally  written,  in  botani- 
cal descriptions,  2merous,  3merous,  4merous,  5merous, 
which  are  pronounced  respectively,  dimerous,  trimerous, 
tetramerous,  and  pentamerous. 

THE  COROLLA 

Material.  —  Practical  illustrations  of  Sections  303-318  must  be 
Bought  for  out  of  doors,  by  observing  the  various  flowers  and  weeds 
with  which  the  student  comes  in  contact  in  his  daily  walks. 

303.  Cohesion  and  Adhesion.  —  A  flower  that  is  perfectly 
symmetrical  and  regular,  with  all  its  parts  free  and  distinct, 
like  the  star-of-Bethlehem  and  most  of  the  lily  family,  is 
not  often  met  with.  Frequently  one  or  more  of  the  organs 
are  wanting ;  more  frequently  still  they  are  combined  and 
consolidated  in  various  ways  with  each  other  or  with 
organs  of  a  different  set.  Union  between  organs  of  the 
same  set  is  called  cohesion;  between  organs  of  different 
kinds,  adhesion,  or  adnation*  The  opposite  of  coherent 
is  distinct;  of  adherent, 
free. 

304.  Apopetalous    and 
Sympetalous  Corollas. — 

Consolidation  may  occur 
between  any  parts  of  the 
flower,  either  of  the  same 
or  of  different  sets,  but 
is  more  conspicuous  in 
the  corolla,  so  that  this 
character  has  been  made 
the  basis  of  one  of  the 
great  divisions  of  seed- 
bearing  plants,  which  are 
classed  as  apopetalous  and 
sympetalous \  according  as 
their  corollas  are  com- 
posed of  separate  or  of 
united  petals.  Flowers 
that  have  no  corolla  are 


wk 


4x6  419 

414-419.  —  Irregular  apopetalous  corollas 
{after  Gray)  :  414,  a  larkspur  flower;  415, 
sepals,  s,  s,  and  petals,  p,  p,  displayed ;  416, 
diagram  of  arrangement ;  417,  corolla  of  the 
violet;  418,  sepals  and  petals  displayed; 
Ala  diaorram  of  arraiurftmAni. 
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said  to  be  apetalous,  that  is,  without  petals.     The  term 
polypetalous  is  sometimes  used  instead  of  apopetalous. 

305.  Apopetalous  Corollas  may  have  any  number  of 
petals,  from  one  or  two,  as  in  the  enchanter's  nightshade 
(Circaa),  to  the  indefinite  whorls  of  such  double  flowers 
as  the  cactus  and  water  lily.  They  may  be  of  all  shapes 
and  sizes,  and  sometimes  present  the  greatest  irregularities 
of  structure,  as  the  violet,  tropaeolum,  larkspur,  and  colum- 
bine. The  commonest  type  of  irregular  corolla  belonging 
to  the  apopetalous  group,  and  the  only  one  that  has  received 
a  special  name,  is  the  papilionaceous  corolla  already  de- 
scribed, that  characterizes  the  pea  family.  This  may  well 
be  called  the  reigning  family  of  this  division,  since  it  is 
by  far  the  most  important  and  numerous,  containing  about 
seven  thousand  known  species,  among  which  are  many  of 
our  most  useful  food  plants. 


420-425.  —  Forms  of  sympetalous  corollas  (420-422,  and  425,  after  Gray): 
420,  rotate  corolla  of  nightshade;  421,  salver-shaped  corolla  of  phlox;  422,  cam- 
pan  ulate  corolla  of  harebell;  423,  urceolate,  or  urn-shaped  corolla  of  andromeda; 
424,  tubular  corolla  of  spigelia ;  425,  funnel-shaped  corolla  of  morning-glory. 

306.  Sympetalous  Corollas  are  of  so  many  different  forms 
that  it  has  been  found  convenient  to  apply  special  names 
to  the  more  important  of  them.  A  correct  idea  of  these 
can  be  gained  by  comparing  living  specimens  as  they  are 
found  with  Figures  420-425. 
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807.  The  Ligulate,  or  strap-shaped  corolla,  seen  in  the 
rays  of  the  sunflower  family,  is  of  such  frequent  occurrence 
as  to  deserve  a  special  examination.  If 
you  will  remove  one  of  the  small  blos- 
soms from  the  disk  of  any  large  composite 
flower  (Fig.  426) 
and  imagine  its 
corolla  greatly  en- 
larged and  split 
open  on  the  inner 
side,  you  will  get 

a  Very  good  idea  of    426.  — A  head  of  artichoke    427.  —  A  ray  flower  of 
rh*»    nature    nf    tVif*       flower  divided  lengthwise.  artichoke,  enlarged. 

rays.     The  five  little  teeth  into  which  it  is  usually  cleft 

at  the  top  show  the  number  of  lobes  or  petals  of  which 

it  is  composed.    The  corolla  of  the  lobelia 

$>  represents  an  intermediate  state  between 

the  tubular  and  ligu- 
late forms  (Fig.  429). 

308.  Bilabiate  Co- 
rollas.—  By  far  the 
most  important  and 
widely  distributed  of 
sympetalous  corollas 
is  the  bilabiate,  or 
^     *        ..    ,  wrr  x  /•     two-lipped  kind,  dis- 

438.— A   vertical  429. —  r  lower  of  Zw/kj  m        ttrr 

section  of  a  disk  flower,  cardinalis,  with   rube    of  tinctive    of    the    mint 

showing    the    divided  corolla    divided    en    one  and    figwort    families 

style,  st,  and  the  sta-  side;    filaments  and   an-  ° 

mens,  j,  j,  with  their  there  united   into  a  tube  and     their     allied 

anthers    united    (syn-  {after  Gray)  :  /  tube  of  CTQUDS   numberin£r  in 

genesious).  filaments;  a,  anthers.  6rouPs»  numbering  111 

all  over  six  thousand 
known  species.  They  are  of  many  varieties,  from  the 
scarcely  perceptible  irregularity  of  the  verbena  and  mullein 
to  the  complicated  structures  of  the  sage,  snapdragon,  and 
toad  flax.  Two  of  them  are  so  strongly  marked  that 
they  have  received  special  names.  These  are  the  ringent, 
or  open-mouthed,  and  the  personate,  or  closed  (Figs.  430 
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and  431),  so  called  from  a  fancied  resemblance  of  the 
swollen  palate  to  a  grotesque  persona,  or  mask*  The  sage 
and  dead  nettle  are  familiar  examples  of  the  first,  the 
snapdragon  and  toadflax  of  the  second.  An  inspection 
of  the  sage  or  the  dead  nettle  will  show  that  the  two 
lips  represent  the  divisions  of  a  five-lobed  sympetalous 
corolla  united  into  sets  of  two  and  three  petals  respectively. 
The  very  divergent  appendage  of  the  lower  lip  represents 
the  middle  one  of  three  petals,  while  the  two  lateral  ones 
have  become  greatly  reduced,  or  in  the  dead  nettle,  nearly 


430  43*  439  433 

430-433.  —  Bilabiate  corollas :  430,  personate  flower  of  snapdragon  {after  Gray)  ; 
431,  ringent  corolla  of  dead  nettle ;  432,  front  view ;  433,  horizontal  diagram. 

obsolete.  The  arched  upper  lip  represents  two  petals  con- 
fluent into  one,  a  notch  in  many  species  (catnip,  dittany, 
snapdragon),  indicating  the  original  line  of  division. 

Some  of  the  names  given  to  sympetalous  corollas  apply 
equally  to  apopetalous  ones.  Chickweed  and  moonseed 
are  rotate;  the  uvularias,  the  yucca,  and  the  abutilon  of 
the  greenhouses  are  bell-shaped,  or  campanulate;  okra 
and  some  of  the  lilies  are  funnel-shaped. 

The  same  terms  that  are  used  in  describing  the  shapes 
of  foliage  leaves  are  applied  to  the  sepals  and  petals  of 
flowers. 

SUPPRESSIONS,  ALTERATIONS,  AND  APPENDAGES 

Material  is  to  be  sought  for  out  of  doors,  wherever  it  may  present 
ftself.  Specimens  of  pine,  oak,  or  other  unisexual  flowers  should  be 
provided  for  class  study.  If  these  are  not  in  season,  the  mulberry, 
Osage  orange,  hop,  sycamore,  black  gum,  petsimmon,  and  the  gourds, 
squashes,  and  melons,  furnish  good  examples  of  unisexual  flowers,  one 
or  more  of  which  ought  to  be  examined. 
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Undeveloped  Organs.  —  A  flower  may  depart  from 
the  normal  type  either  by  the  non-development  of  parts, 
or  through  the  suppression  or  alteration  of 
parts  already  developed.  A  want  of  develop- 
ment generally  characterizes  simple  and 
primitive  forms  such  as  the  naked  flowers 
of  the  lizard's  tail  (Saururus),  the  black  ash, 
and  willow,  in  which  the 
floral  envelopes  are  entirely 
lacking,  or  reduced  to  a 
mere  scale  or  bract.  A  step  higher  in 
the  order  of  development  the  floral  envel- 
opes appear,  but  are  usually  inconspic- 
uous and  without  differentiation  into 
calyx  and  corolla,  as  in  the  elm,  knot- 
weeds,  docks,  etc.  Where  only  one  set  of  these  organs  is 
present,  it  is  considered  a  calyx,  no  matter  how  large  and 
conspicuous  it  may  be,  as  in  the  four-o'clock,  and  clematis. 


434.  —  Naked 
flower  of  Sau- 
rurus {after 
Gray). 


435.  —  Petal-like  sepals 
of  clematis. 


310.  Unisexual  Flowers.  —  Where  one  of  the  essential 
organs  is  lacking,  the  flower  is  unisexual,  which  means  that 
either  stamens  only,  or  pistils  only,  occur  in  the  same 
flower.  When  the  stamens  alone  are 
present  the  flower  is  said  to  be  stam- 
inate,  or  sterile  because  it  is  incapable 
of  producing  seeds  of  its  own,  though 
its  pollen  is  a  necessary  factor  in  their 
production.  If,  on  the  other  hand,  the 
ovary  is  present  and  the  stamens 
absent,  the  flower  is  pistillate  and  fer- 
tile; that  is,  capable  of  producing  fruit 
when  impregnated  with  pollen.  Some- 
times both  stamens  and  pistils  are 
wanting,  as  in  the  showy  corollas  of 
the  garden  " snowball"  and  hydrangea,  and  the  rays 
of  the  sunflower.  Such  blossoms  are  said  to  be  neutral, 
from  the  Latin  word  neuter,  neither,  because  they  have 
neither  pistils  nor  stamens.     They  can,  of  course,  have  no 


436  437 

436,  437.  —  Flowers  of 
willow  :  436,  pistillate  ; 
437,  staminate. 
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direct  part  in  the  production  of  fruit,  but  are  for  show 
merely.  Their  show,  however,  is  far  from  being  a  vain  and 
empty  one,  as  we  shall  see  in  Sections  330-338. 

311.  Monoecious  and  Dioecious  Plants.  —  When  both 
kinds  of  flowers,  staminate  and  pistillate,  are  borne  on  the 
same  plant,  as  in  the  oak,  pine,  hickory,  and  most  of  our 
common  forest  trees,  they  are  said  to  be  monoecious,  a 
word  which  means  "belonging  to  one  household/'  and 
dioecious,  or  "  of  two  households,"  when  borne  on  separate 
plants,  as  in  the  willow,  sassafras,  and  black  gum.  Draw 
a  flowering  twig  of  oak,  or  other  amentaceous  (ament- 
bearing)  tree.  Where  are  the  fertile  flowers  situated? 
Notice   how  very   much   more  numerous   the   staminate 

flowers  are  than  the  fertile  ones. 


312.  Advantages  of  the  Uni- 
sexual Arrangement.  —  The  ab- 
sence of  parts  in  a  flower  is  not 
necessarily  a  mark  of  low  organ- 
ization, but  may  be  the  result  of 
adaptation  to  its  surroundings. 
It  has  been  proved  by  experi- 
ment that  flowers  will  gener- 
ally produce  more  vigorous  and 
healthy  seed  when  impregnated 
with  pollen  from  a  different 
plant  of  the  same  species,  and 
unisexual  flowers  promote  this 
result  by  making  it  impossible 
for  any  blossom  to  receive  pol- 
len from  itself. 


438. —Twig  of  oak  with  both 
kinds  of  flowers:  /  fertile  flowers; 
s,  s,  staminate;  a,  pistillate  flower, 
enlarged;  b,  vertical  section  of 
pistillate  flower,  enlarged;  c,  por- 
tion of  one  of  the  sterile  aments, 
enlarged,  showing  the  clusters  of 
stamens. 


313.  Suppression  or  Abortion  of  Organs.  — Sometimes 
this  advantage  is  secured  by  the  suppression  of  one  or  the 
other  set  of  organs  in  different  flowers.  In  the  pistillate 
flowers  of  the  persimmon  the  aborted  stamens  are  quite 
conspicuous,  though  entirely  sterile,  producing  not  a  grain 
of  pollen.     Rudimentary  (undeveloped)  organs  of  this  kind 
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439 


are  very  common  and  are  a  frequent  cause  of  irregularity 
and  want  of  symmetry,  as  was  seen  in  the  stamens  of  the 
cress  family  (Sec.  295).  Suppressed  stamens  are  a  com- 
mon characteristic  of  the  great  bilabiate  group  (Sec.  308), 
large  numbers  of  species  having  only  two  or  four,  but 
these  are  often  accompanied,  as  in  the  pentstemon,  che- 
lone,  and  figwort,  by  sterile  filaments  in  a  more  or  less 
aborted  condition  that  carry  out  the 
law  of  symmetry  indicated  in  the  five- 
lobed  corolla  (Sec.  308).  The  fila- 
ment and  style  are  often  wanting,  so 
that  the  anther  or  the  stigma  becomes 
sessile.  While  it  is  usual  to  speak  of 
the  stamens  and  pistil  as  essential 
organs,  it  is  really  only  the  ovary  and 
the  anther,  or  more  strictly  speaking, 
the  ovules  and  pollen  that  are  absolutely 
essential.  The  style  is  merely  an  ap- 
pendage for  placing  the  stigma  where 
it  will  be  brought  more  easily  into  con- 
tact with  the  pollen,  and  may  be  of  any 
length,  from  a  foot  or  more,  as  in  the 
"silk"  of  the  Indian  corn,  to  a  mere 
line,  or  entirely  absent,  as  in  the  poppy 
and  some  of  the  yuccas. 

The  study  of  these  rudimentary  or 
discarded  organs  helps  to  explain  many 
deviations  in  the  structure  of  flowers 
that  would  otherwise  be  very  puzzling,  and  by  their  aid 
we  can  often  reconstruct  the  plan  of  a  flower  that  seems 
to  have  lost  all  conformity  to  the  type. 


439,    440.  —  Abortive 
stamens  {after  Gray)  : 

439,  corolla  of  Pentstemon 
grandiflorus  laid  open, 
with  its  four  stamens,  and 
a  sterile  filament  in  the 
place  of  the  fifth  stamen ; 

440,  corolla  of  catalpa 
laid  open,  with  two  per- 
fect stamens  and  the 
vestiges  of  three  abortive 
ones. 


314.  Cleistogamk  {closed)  Flowers  are  so  called  because 
they  never  unfold,  but  are  pollinated  in  the  bud.  Common 
examples  are  the  inconspicuous  closed  flowers,  on  very 
short  peduncles,  concealed  under  the  leaves  of  most 
violets.  Sometimes,  as  in  the  fringed  polygala,  they  are 
borne  on  underground  stems  and  never  rise  above  ground  at 
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441.  —  Staminodia,  transformed  sta- 
mens of  canna  stimulating  petals :  pet, 
petals;  rf,  staminodia. 


all.  The  corolla  is  usually  wanting  and  the  stamens  and 
pistil  are  greatly  reduced,  but  they  are  much  more  prolific 
than  ordinary  blossoms. 

315.  Transformations. —  Instead  of  suppression,  organs 
frequently  undergo  an  alteration  into  something  else  by 

which  their  nature  is  greatly 
obscured.  Conspicuous  in- 
stances are  the  brilliant  stam- 
inodia, or  altered  stamens  of 
the  canna,  that  simulate 
petals  (Fig.  441 ),  and  the  four 
large  white  bracts,  usually 
mistaken  for  a  corolla,  that 
surround  the  flower  clusters 
of  the  dog- 
wood. In  the 
cereus    and 

other  cactuses,  bracts  may  be  found  in  all 

stages  of  transition,  from  spines  or  scales 

to  the  most  gorgeous  of  corollas.     The 

rose,  camellia,  and  water  lily  furnish  other 

instances  of  the  same  kind;  and  in  fact, 

examples  of  the  transition  of  almost  any 

organ  into  another  may  be  observed  by 

one  who  will  take  the  trouble  to  look  for 

them. 

316.  Appendages  of  the  Corolla.  —  An 
appendage  attached  to  the  inner  face  of 
the  corolla,  like  the  funnel-shaped  or  bell- 
shaped  projection  within  the  perianth  of 
daffodils  and  jonquils  and  others  of  the 
amaryllis  family,  to  which  they  belong,  is 
called  a  crown.  It  is  no  part  of  the  peri- 
anth proper,  and  does  not  interfere  in  any  way  with  the 
symmetry  of  the  flower.  The  crown  of  the  passion  flower, 
to  which  so  much  of  its  beauty  is  due,  is  composed  of 
a  ring  of  abortive  filaments,  brilliantly  colored,  that  sur- 


442.  —  Flower  of  a 
cactus  {cereus  greg~ 
gu)%  showing  tran- 
sition from  scales  to 
petals. 
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round  the  base  of  the  style.  In  the  milkweed  (Asclepias) 
the  crown  itself  is  appendaged  with  five  little  incurved 
horns. 

317.  Other  Appendages.  — Though  appendages  are  most 
frequently  connected  with  the  calyx  and  corolla,  they  may 
attach  to  any  part  of  the  plant.  .  Figure  377  shows  an 
appendaged  anther;  and  the  various  appliances  for  dis- 
persal furnish  examples  of  appendaged  fruits  and  seeds. 
When  the  appendage  is  so  large  as  to  inclose  a  whole 
seed,  like  the  loose  transparent  sac  around  the  seed  of  the 
water  lily,  and  the  brilliant  scarlet  pulp  around  the  seeds 
of  the  strawberry  bush  (Euonymous  americanus),  it  is  called 
an  aril;  can  you  think  of  a  use  for  it? 

318.  Use  of  Appendages.  —  The  offices  of  these  append- 
ages are  as  varied  as  the  appendages  themselves.  They 
may  be,  as  in  the  case  of  hairy  filaments,  to  protect  the 
pollen  from  crawling  insects ;  to  keep  out  rain,  dew,  or 
frost ;  to  retain  or  to  shed  moisture ;  to  secrete  honey,  as 
in  the  spurs  and  sacs  of  the  violet  and  larkspur,  or  in 
other  ways  to  attract  and  repel  insects  that  aid  or  hinder 
the  dispersal  of  pollen.  As  they  arc  generally  the  result 
of  special  adaptations  on  the  part  of  the  plant  to  its  sur- 
roundings —  more  particularly  with  regard  to  insect  polli- 
nation— they  are  usually  indicative  of  an  advanced  stage 
of  floral  development. 

PRACTICAL  QUESTIONS 

1 .  Why  does  a  strawberry  bed  sometimes  fail  to  fruit  well,  although  it 
may  flower  abundantly  ?     (3 1  o,  3 1 1 .) 

2.  Are  berries  found  on  all  sassafras  trees?  on  all  buckthorns? 
hollies? 

3.  Would  a  solitary  hop  vine  produce  fruit?  A  solitary  ash  tree? 

4.  Why  is  a  mistletoe  bough  with  berries  on  it  so  much  harder  to 
find  than  one  with  foilage  merely?     (310,  31 1 .) 

5.  Explain  the  nature  and  use  of  the  appendages  in  such  of  the  plants 
named  below  as  you  can  obtain ;  crown  of  the  maypop,  jonquil,  milk- 
weed ;  spurs  of  the  columbine,  tropaeolum,  jewel  weed,  etc. ;  bracts  of  the 
dogwood  and  ooinsettia ;  spathe  of  Jack-in-the-pulpit  and  other  arums. 
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Material.  —  Any  kind  of  large  flower  may  be  used  ;  those  of  the 
hollyhock,  okra,  cotton,  hibiscus,  or  others  of  the  mallow  family  are 
recommended,  as  their  pollen  grains  are  large  enough  to  be  observed 
fairly  well  with  a  hand  lens.  The  cultivated  Syrian  hibiscus  is  the  one 
used  in  the  text. 

319.  Flower  and  Leaf.  —  We  have  seen  that  the  vena- 
tion of  petals  and  sepals  corresponds  in  a  general  way 
with  that  of  foliage  leaves  of  the  class  to  which  they  be- 
long, and  that  their  arrangement  around  their  axis  is  analo- 
gous to  the  arrangement  of  foliage  leaves  on  the  branch. 
We  learned  also,  in  our  study  of  inflorescence,  that  flowers 
and  flower  buds  occur  only  in  the  same  positions  where 
leaf  buds  occur,  and  that  they  are  subject  to  the  same  laws 
of  arrangement  and  growth. 

320.  Transformation  of  Organs.  —  In  our  study  of  fruits 
we  saw  that  the  carpels  of  the  ovary  are  merely  trans- 
formed leaves.  We  learned,  also,  in  our  study  of  leaves, 
something  about  the  wonderful  transformations  that  these 
organs  are  capable  of  undergoing;  and  lastly,  we  have 
found  some  of  these  transformations  taking  place  under 
our  eyes  in  the  leaflike  sepals  and  petal-like  filaments 
of  the  star-of-Bethlehem,  in  the  bracts  of  the  cactus, 
the  scales  of  winter  buds,  and  numerous  other  instances 
recorded  in  the  preceding  pages. 

It  must  not  be  supposed,  however,  that  an  organ  is  ever 
developed  as  one  thing  and  then  deliberately  changed  into 
something  else.  When  we  speak  loosely  of  one  organ 
being  transformed  into  another,  the  meaning  is  merely  that 
it  has  developed  into  one  thing  instead  of  into  something 
else  that  it  was  equally  capable  of  developing  into. 

321.  The  Flower  a  Transformed  Branch.  —  For  the  rea- 
sons mentioned,  the  flower  is  regarded  by  botanists  as 
merely  a  branch  with  transformed  leaves  and  the  inter- 
nodes  indefinitely  shortened  so  as  to  bring  the  successive 
cycles  into  close  contact,  the  whole  being  greatly  altered 
and  specialized  to  serve  a  particular  purpose. 
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322.  The  Course  of  Floral  Evolution.  —With  this  concep- 
tion of  the  nature  of  the  flower  we  can  readily  see  that  the 
less  specialized  its  organs  are  and  the  more  nearly  they 
approach  in  structure  and  arrangement  to  the  condition  of 
an  undifferentiated  branch,  the  more  primitive  and  unde- 
veloped the  type  to  which  it  belongs.  On  the  other  hand, 
if  the  parts  are  highly  specialized  and  widely  differentiated 
from  the  crude  branch,  a  proportionately  high  stage  of 
floral  evolution  is  indicated. 

323.  Office  of  the  Flower.  —  The  one  object  of  the  flower 
is  the  production  of  fruit  and  seed,  and  all  its  wonderful 
specializations  and  variations  of  form  and  color  tend  either 
directly  or  indirectly  to  that  end. 

324.  Fertilization.  —  It  was  stated  in  Section  286  that  no 
seed  can  be  developed  unless  some  of  the  pollen  reaches 
the  stigma,  but  even  this  is  not  sufficient  unless  the  process 
known  as  fertilization  takes  place.  The  exact  nature 
of  this  process  it  is  not  easy  to  explain  without  going 
into  details  beyond  the  scope  of  this  work,  but  a  good 
general  idea  of  fertilization  may  be  obtained  by  refer- 
ring  to  Figure  443  in  connection  with  a  study  of  the 
pollinated  pistil  of  some  large  flower,  like  the  hollyhock 
or  hibiscus. 

325.  The  Pollen  Tubes.  —  Obtain  if  possible  the  flower 
of  a  Syrian  hibiscus  (okra  will  answer  nearly  as  well)  that 
has  begun  to  close  up,  or  to  change  color,  and  compare 
the  stigma  with  that  of  a  freshly  opened  flower.  What  dif- 
ference do  you  observe  in  the  pollen  grains  adherent  to 
each  ?  The  yellow,  withered  look  of  the  former  is  due  to 
the  fact  that  they  have  begun  to  germinate  on  the  moist 
surface  of  the  stigma;  that  is,  to  send  down  little  tubes 
into  its  substance  (Fig.  443,  /),  and  the  nourishment  con- 
tained in  the  grain  is  being  used  up,  just  as  the  endosperm 
of  the  seed  is  used  up  when  the  embryo  begins  to  germi- 
nate. (The  germination  of  pollen,  however,  means  some- 
thing very  different  from  the  germination  of  the  seed,  and 
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must  not  be  confounded  with  it.)     The  pollen  tube  con- 
tinues to  elongate  until  it  passes  down  through  the  base  of 

the    style    into    the    ovary    (Fig. 

443,  **)• 


Course  of  the  Pollen  Tube. 

— The  time  taken  for  the  tube  to 
penetrate  to  the  ovary  varies  in 
different  flowers 
according  to  the 
distance  traversed 
and  the  rate  of 
growth.  In  the 
crocus  it  takes 
443.— Diagram  of  a  simple    from  one  to  three 

flower,  showing  course  of  the  d  ^  the   spot. 

pollen    tube:     a,     transverse  J    '  r 

section  of  an  anther  before  its  ted     Calla    (Atlitn 

dehiscence;   b   an  anther  de-  macu/atum\  ab0Ut 
Discing     longitudinally,     with  '' 

pollen ;  c%  filament ;  d,  base  of  five    days,    and    in 

STof ^  7Se::  i   orchids,  from  ten 

stigma;  *,  germinating  pollen  to  thirty  days.     In 

grains;  m,  a  pollen  tube  which  ■         hibiscus    and 

has  reached  and  entered  the  tne    "1D1SCUS    ana 

micropyle    of    the    ovule;    n%  many     Others      of 

?ou?e^  the  mallow  family,  we  know  that  it 

integument;    j,  nuceiius  of   can   not  well  exceed  twenty-four 

ovule ;/,  cavity  of  the  embryo     .  .,  „  n      r   11 

sac;  u,  its  basal  portion  with  hours,  as  the  corolla  usually  falls 
antipodal  ceils;  v,  synergidae;  away  on  the  evening  of  the  day  on 
which  it  expanded,  carrying  the 
style  and  stamens  with  it,  so  that  if  the  pollen  tube  had 
not  reached  the  ovary  by  that  time  it  could  never  get 
there  at  all.  Sometimes  the  pistil  is  hollow,  affording  a 
free  passage  to  the  pollen  tube ;  in  other  cases  it  is  solid 
and  the  growing  tube  eats  its  way  down,  as  it  were,  feed- 
ing upon  the  substance  of  the  pistil  as  it  grows.  How  is 
it  in  the  flower  you  are  examining  ?  In  some  orchids  the 
pollen  tubes  can  be  seen  by  the  unaided  eye,  massed 
together  within  the  thickened  style,  looking  like  a  strand 
of  fine  white  floss.     It  takes  a  grain  of  pollen  to  fertilize 


444.  —  A  pollen 
grain  emitting  a  tube 
(magnified). 
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each  ovule,  and  where  more  than  one  seed  is  produced  to 
a  carpel,  as  is  commonly  the  case,  at  least  as  many  pollen 
tubes  must  find  their  way  to  each  cell  of  the  ovary  as 
there  are  ovules  —  provided  all  are  fertilized. 

327.  Formation  of  the  Seed.  —  When  a  pollen  tube  has 
penetrated  to  the  ovary  it  next  enters  one  of  the  ovules, 
usually  through  the  micropyle  (Fig.  443,  m).  There  it 
penetrates  the  wall  of  a  baglike  inclosure  called  the  em- 
bryo sac  (Fig.  443,  u,  /,  s)y  where  a  series  of  changes  takes 
place  too  intricate  to  be  described  here,  by  which  a  fusion 
is  brought  about  between  a  portion  of  the  contents  of  cer- 
tain cells  emitted  by  the  pollen  tube  and  a  large  cell  con- 
tained in  the  embryo  sac,  known  as  the  germ  cell,  or  egg 
cell  (Fig.  443,  s.).  The  fusion  of  these  two  bodies  is  what 
constitutes  fertilization.  The  cell  formed  by  their  union 
finally  develops  into  the  embryo  and  the  other  contents  of 
the  sac  into  the  endosperm,  and  the  ripened  ovules  become 
the  seeds. 

328.  Stability  of  the  Process  of  Fertilization.— The  pro- 
cesses of  fertilization  and  reproduction  are  very  obscure 
and  difficult  to  understand  without  a  degree  of  skill  in  the 
manipulation  of  the  microscope  and  a  knowledge  of  tech- 
nical details  that  the  ordinary  observer  can  seldom  acquire. 
The  phenomena  that  characterize  them,  however,  are  the 
most  uniform  and  stable  of  all  the  life  processes,  varying 
little  not  only  in  different  species  and  orders,  but  through- 
out the  whole  vegetable  kingdom.  For  this  reason  they 
furnish  a  more  reliable  standard  for  judging  of  the  real 
affinities  of  plants  than  mere  external  resemblances,  which 
are  more  liable  to  variation  and  may  often  be  accidental, 
and  so  they  have  been  chosen  by  botanists  as  the  ultimate 
basis  for  the  classification  of  plants. 

329.  Embryology.  —  The  study  of  the  developing  ovule, 
known  as  embryology,  is  a  comparatively  recent  branch  of 
science,  and  has  resulted  in  overturning  many  of  the  ideas 
of  the  older  botanists  and  the  abandonment  of  many  of  the 
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established  terms,  which  would  now  be  misleading  because 
they  were  founded  upon  false  assumptions.  This  has  led  to 
a  most  unfortunate  confusion  in  botanical  terminology,  the 
compensation  for  which  lies  in  the  hope  that  as  investi- 
gation brings  new  truths  to  light  greater  clearness  and 
certainty  will  grow  out  of  the  temporary  disorder. 

FIELD  WORK 

Look  for  examples  of  transition  from  one  organ  to  another.  These 
are  particularly  apt  to  occur  in  the  so-called  double  flowers  of  the 
garden,  and  in  those  generally  that  have  any  of  their  organs  indefinitely 
multiplied.  Examine  bracts  and  bud  scales  of  different  kinds,  the  car- 
pellary  leaves  of  leaflike  follicles,  such  as  those  of  the  Japan  varnish 
tree,  milkweeds,  columbine,  and  all  sorts  of  vegetable  monstrosities, 
which  will  generally  be  found  to  result  from  transformations  of  some 
sort.  Study  the  numerical  plan  of  some  of  the  commonest  flowers  of 
your  neighborhood ;  note  the  arrangement  and  consolidation  of  their 
organs,  and  determine  their  relative  place  in  the  evolutionary  scale. 

Make  a  list  of  all  the  outdoor  plants,  both  wild  and  cultivated,  that 
are  found  blooming  in  your  neighborhood,  keeping  a  record  of  the 
earliest  specimens  of  each  as  you  find  them.  The  best  way  is  to  keep  a 
sort  of  daily  calendar,  and  at  the  end  of  each  month  give  a  summary  of 
all  the  species  found  in  bloom  during  that  period.  In  this  way  a  fairly 
complete  annual  record  of  the  flowering  time  of  the  different  plants  for 
that  vicinity  will  be  obtained.  The  record  should  be  kept  up  the  whole 
year  round.  Don't  stop  in  winter,  but  go  straight  on  through  the  coldest 
as  well  as  the  hottest  season,  and  you  will  make  some  surprising  dis- 
coveries, especially  if  the  record  is  kept  up  year  after  year.  Give  the 
common  name  of  each  plant,  adding  the  botanical  one  if  you  know  it. 
Any  facts  that  you  may  know  or  may  discover  in  regard  to  particular 
plants,  such  as  their  medicinal  or  other  uses,  their  poisonous  or  edible 
properties,  the  insects  that  visit  them,  and  in  the  case  of  weeds,  their 
origin  and  introduction,  will  greatly  enhance  the  interest  and  value 
of  the  record. 

POLLINATION 

Material.  —  This  subject  must  be  studied  in  the  field  and  garden  ; 
no  special  directions  for  seeking  material  are  needed. 

330.  Prevention  of  Self-Pollination.  —The  most  interest- 
ing chapter  in  the  history  of  plant  life  is  that  relating  to 
the  conveyance  of  pollen  from  the  anther  to  the  stigma. 
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It  was  recognized  by  the  older  botanists  that  this  transfer 
was  necessary  to  the  production  of  fruit,  but  they  were 
puzzled  for  nearly  two  hundred  years  by  the  fact  that 
many  flowers  seem  to  be  constructed  as  if  on  purpose  to 
defeat  this  object.  In  our  examination  of  the  iris,  for 
instance,  it  was  seen  that  the  anthers  lie  under  the  broad 


443  446 

445,  446.  —  Flower  of  fireweed  {Epilobium  angustifolium)  (Gray)  :  445,  with 
mature  stamens  and  immature  pistil ;  446,  the  same  a  few  days  older,  with  expanded 
pistil  after  the  anthers  have  shed  their  pollen. 

divisions  of  the  style  in  such  a  manner  that  the  pollen 
from  them  can  not  possibly  reach  the  stigma  without  ex- 
ternal agency ;  and  in  all  monoecious  and  dioecious  plants, 
self-pollination  is  clearly  impossible.  In  other  cases,  of 
which  the  cone  flower  (Rudbeckid)  and  the  common  sage 
furnish  examples,  the  anthers  and  stigma  in  the  same 
flower  do  not  mature  together,  thus  producing  the  same 
effect  as  if  they  were  unisexual. 

331.  Dimorphism  is  an  expression  for  denoting  a  con- 
dition in  which  the  stamens  and  pistils  are  of  different 
relative  lengths  in  different 
flowers  of  the  same  species, 
the  stamens  being  long  and 
the  pistils  short  in  some,  the 
pistils  long  and  the  stamens 
short  in  others.  Flowers  of 
this  sort  are  said  to  be  dimor- 
phous, or  dimorphic,  that  is, 
of  two  forms;  and  some 
species  are  even  trimorphic,  having  the  two  sets  of  organs 
long,  short,  and  medium,  respectivelv,  in  different  indi- 


447  448 

447,  448.  —  Flower  of  pulmonaria: 
447,  long  styled ;  448,  short  styled. 
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viduals.  Examples  of  dimorphic  flowers  are  the  pretty 
little  bluets  (Hottstonia  ctzrulea),  the  partridge  berry  (Mit- 
chella  repens),  the   swamp   loosestrife  {Lythrum   lineare\ 

and  the  English 
cowslip.  Of  tri- 
morphic  flowers 
we  have  exam- 
ples in  the  wood 
sorrel,  and  the 
spiked  loosestrife 
(Lythrum  sa/ica- 
ria)  of  the  gar- 
dens. These 
flowers  were  a 
great  puzzle  to 
botanists  until  the  celebrated  naturalist,  Charles  Darwin, 
proved  by  a  series  of  careful  experiments  that  the  seed  pro- 
duced by  pollinating  a  dimorphous  flower  with  its  own  pollen, 
or  with  pollen  from  a 
flower  of  similar  form,  are 
of  very  inferior  quality  to 
those  produced  by  im- 
pregnating a  long-styled 
flower  with  pollen  from 
a  short-styled  one,  and 
vice  versa. 


449  45©  45* 

449-451.  —  Three  forms  of  Lythrum  salicaria. 


332.  Wind  Pollination. 

—  But  the  problem  is 
only  half  solved  when  a 
plant  has  been  rendered 
incapable  of  impreg- 
nating itself.  Cross- 
pollination,  that  is,  the 
transfer  of  pollen  from  a 
separate  flower  or  plant, 
has  been  rendered  necessary,  and  provision  must  now  be 
made  for  the  transportation.     In  many  cases,  of  which  the 


452.  —  Feathery  stigmas  of  a  grass  adapted 
to  wind  pollination. 
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pine,  Indian  corn,  oaks,  ragweed,  and  grasses  of  all  sorts 
afford  abundant  examples,  this  is  accomplished  by  the 
wind.  This  is  a  very  clumsy  and  wasteful  method,  how- 
ever, for  so  much  pollen  is  lost  by  the  haphazard  mode  of 
distribution  that  the  plant  is  forced  to  spend  its  energies 
in  producing  a  vast  amount  more  than  is  actually  needed, 
and  great  masses  of  it  are  frequently  seen  in  spring  floating 
like  patches  of  sulphur  on  ponds  and  streams  in  the 
neighborhood  of  pine  thickets.  Wind-pollinated  flowers 
are  called  by  botanists  anetnopkilous,  a  word  meaning 
"wind-loving."  Like  those  that  are  self-pollinated,  they 
are  generally  very  inconspicuous,  devoid  of  odor  and  of 
all  attractions  of  form  or  color,  because  they  have  no 
need  of  these  allurements  to  attract  the  visits  of  insects. 

333.  Insect  Pollination.  —  A  more  economical  method 
of  securing  pollination  is  through  the  agency  of  insects. 
In  probing  around  for  the  nectar  or  the  pollen  upon  which 
they  feed,  these  busy  little  creatures  get  themselves  dusted 
with  the  fertilizing  powder,  which  they  unconsciously  con- 
vey from  the  stamen  of  one  flower  to  the  pistil  of  another. 
Insects  usually  confine  themselves,  as  far  as  possible,  to 
the  same  species  during  their  day's  work,  and  since  less 
pollen  is  wasted  in  this  way  than  would  be  done  by  the 
wind,  it  is  clearly  to  the  advantage  of  a  plant  to  attract 
such  visitors,  even  at  the  expense  of  a  little  honey,  or 
of  a  liberal  toll  out  of  the  pollen  they  distribute. 

Flowers  that  have  adapted  themselves  to  insect  polli- 
nation are  said  to  be  entotnopkilous,  insect  lovers,  and  all 
their  various  attractions  of  form,  color,  and  odor  have  been 
developed,  not  for  the  gratification  of  man,  as  human 
arrogance  and  self-conceit  have  so  long  asserted,  but  as 
notifications  to  their  insect  guests  that  the  banquet  of 
nectar  is  spread. 

334.  Special  Partnerships.  —  Some  plants  have  adapted 
themselves  to  the  visits  of  one  particular  kind  of  insect 
so  completely  that  they  would  die  out  if  that  species  were 
to  become  extinct.    The  well-known  alliance  between  red 


Digitized  by  LiOOQ IC 


230 


THE  FLOWER 


clover  and  the  bumblebee  was  brought  to  light  a  few 
years  ago  when  the  plant  was  first  introduced  into  Aus- 
tralia. It  grew  luxuriantly  and  blossomed 
profusely,  but  would  never  set  seed  till  the 
bumblebee  was  introduced  to  keep  it  com- 
pany. 

The  most  remarkable  of  these  partnerships, 
perhaps,  yet  observed  by  naturalists,  is  that 
which  exists  between  the  little  pronuba,  or 
yucca  moth,  and  the  flowering  yuccas,  of 
which  the  bear's  grass  and  Spanish  bay- 
453.— Pod  of  onet    of    our 

yucca  angusti,  0\&  fields  and 
folia  pierced  by 

the  Pronuba  roadsides  are 
yuccaHUa.  familiar  ex- 
amples. If  any  of  these 
plants  grow  in  your  neigh- 
borhood, examine  the  pods 
and  observe  that  none  of 
them  are  perfect,  but  all 

.     .  454. —  Moth  resting  on  yucca  blossom. 

show  a  constriction  at  or 

near  the  middle,  such  as  is  sometimes  seen  in  the  sides 
of  wormy  plums  and  pears.  This  is  caused 
by  the  larvae  of  the  moth,  which  feed  upon 
the  unripe  seeds.  If  you  will  look  under 
the  nodding  perianth  of  a  yucca  blossom 
(Fig.  454),  you  will  see  that  the  short  sta- 
mens are  curved  back  from  the  pistil  in 
such  a  manner  that  under  ordinary  circum- 
stances, not  a  grain  of  the  pollen  can  fall 
upon  it  except  by  the  rarest  accident.  But 
the  yucca  moth  is  a  good  farmer  as  well 
as  a  provident  mother,  and  as  soon  as  she 
4SS._ pronuba    has  deposited  her  eggs  in  the  seed  vessel, 

pollinating  pistil    takes  care  to  provide  a  crop  of  food  for  her 

of  yucca. 

offspring  by  gathering  a  ball  of  pollen  in 
her  antennae  and  deliberately  plastering  it  over  the  stigma 
(Fig.  455).     In  this  way  she  insures  the  perfecting  of  the 
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fruit  and  the  proper  nourishment  of  her  children.  When 
the  eggs  are  hatched  the  larvae  feed  upon  the  unripe 
seeds  for  a  time,  but  it  is  rare  that  more  than  a  dozen  or 
two  are  destroyed  in  a  pod,  so  that,  after  all,  the  plant 
pays  only  a  moderate  commission  for  the  service  rendered. 
An  equally  interesting  partnership  exists  between  the 
Smyrna  fig  and  the  little  insect,  Blastophaga,  an  account 
of  which  may  be  found  in  the  Year  Book  of  the  Depart- 
ment of  Agriculture  for  1900.  In  these  cases  the  mutual 
dependence  is  so  complete  that  neither  the  plant  nor  the 
animal  could  exist  without  the  other. 

335.  Protective  Adaptations.  —  Where  plants  have 
adapted  themselves  to  insect  pollination  it  is,  of  course, 
important  to  shut  out  intruders  that  would  not  make  good 
carriers.  In  general,  small,  creeping  things  like  ants  and 
plant  lice  are  not  so  efficient  pollen  bearers  as  winged 
insects,  and  hence  the  various  devices,  such  as  hairs,  sticky 
glands,  scales,  and  constrictions  at  the  throat  of  the  corolla, 
by  means  of  which  their  access  to  the  pollen  is  prohibited. 
To  this  class  of  adaptations  belong  the  hairy  filaments  of 
the  spiderwort,  the  sticky  ring  about  the  peduncles  of 
the  catchfly,  the  swollen  lips  of  the  snapdragon,  the  scales 
or  hairs  in  the  throat  of  the  hound's-tongue,  the  velvet 
petals  of  the  par- 
tridge berry,  etc. 

Of  flowers  that 
are  pollinated  by 
night  moths,  some 
close  during  the  day, 
as  the  four-o'clock 
and     the     evening 

primrose;     and    vice         456,  457.  —  Protection  of  pollen  in  the  thistle: 
Versa,    the    mominer-    456.  position iat  night  or  in  wet  weather;  457.  posi- 
'  &      tion  in  sunshine. 

glory,  dandelion,  and 

day  flower  (Cotnmelyna\  unfold  their  beauties  only  to 
the  sun.  For  similar  reasons,  night-blooming  flowers  are 
generally  white  or  very  light  colored,  and  shed  their  fnt- 
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grance  only  after  sunset.  A  nodding  position  is  assumed 
by  many  flowers  at  night  or  during  a  shower  to  keep  the 
pollen  from  being  injured  by  rain  and  dew. 


458, 459>  — A  bell  flower:  458,  position  in  daylight;  459,  position  at  night, 
or  during  wet  weather. 

336.  Fraud  and  Robbery. — The  secretion  of  honey  by 
flowers  is  a  very  common  means  of  attracting  insect  visit- 
ors. In  general,  plants  that  have  very  long, 
tubular  corollas,  like  the  trumpet  honeysuckle 
(Lonicera  sempervirens),  and  trumpet  vine, 
are  reserving  their  sweets  for  humming  birds 
and  long-tongued  moths  and  butterflies. 
Acleisanthes,  a  plant  of  the  four-o'clock 
family  that  grows  along  our  Mexican  border 
(Fig.  460),  has  a  tube  from  twelve  to  four- 
teen centimeters  long  (about  five  and  one 
half  inches).  Yet  even  deeper  corollas  than 
this  can  be  explored  by  a  humming  bird  of 
South  America,  which  has  a  bill  that  some- 
times reaches  the  length  of  fifteen  centi- 
46a^-Tubu-  meters  (about  six  inches),  and  a  tongue  that 
lar  blossom  of    can   De  protruded  nearly  as  far  again  (Fig. 

Acleisanthes  .  "  ,  .      £  l  , 

longiflora.  461).     It  is  not  uncommon,  however,  to  find 
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such  corollas  with  a  hole  in  the  tube  near  the  base,  made 
by  thieving  bees  and  wasps  which  thus  get  at  the  honey 
surreptitiously,     without 

paying   their    tribute   of  ^^%^ 

pollen.  On  the  other 
hand,  plants  like  the  car- 
rion   flower,    and    Skunk  461.- Head  and  bill  of :sword  bird 

cabbage  seem  to  practice 

a  kind  of  fraud  upon  flesh  flies  by  imitating  the  colors 

and  odors  of  the  garbage  upon  which  such  creatures  feed. 

337.  Experiments.  —  An  instructive  experiment  maybe 
made  with  regard  to  the  color  preferences  of  insects  by 
putting  a  drop  or  two  of  syrup  on  bits  of  glass  and  laying 
them  on  paper  of  different  colors  in  the  neighborhood  of 
a  beehive  or  other  place  frequented  by  insects,  and  ob- 
serving which  color  seems  to  attract  them  most.  Similar 
experiments  may  be  made  with  perfumes  and  flavorings. 

338.  Color,  being  a  very  variable  and  unstable  quality,  is 
of  little  use  in  classifying  flowers,  yet  it  is  interesting  to 
know  that  all  their  endless  variations  of  hue  are  confined 
approximately  within  certain  limits.  Nobody  has  ever  seen 
a  blue  rose  or  a  yellow  aster,  and  though  the  florist's  art 
is  constantly  narrowing  the  application  of  this  law,  it  still 
remains  true  that  in  a  state  of  nature  certain  colors  seem 
to  be  associated  together  in  the  floral  art  gamut.  Yellow 
is  considered  by  botanists  the  simplest  and  most  primitive 
color  in  flowers,  and  blue  the  latest  and  most  highly 
evolved.  Yellow,  white,  and  purple,  in  the  order  named, 
are  the  commonest  flower  colors  in  nature ;  blue  the  rarest. 

PRACTICAL  QUESTIONS 

1.  Why  do  the  flowers  of  oak,  willow,  and  other  wind-fertilized 
plants  generally  appear  before  the  leaves?    (332.) 

2.  Can  you  account  for  the  u showers  of  sulphur"  frequently 
reported  in  the  newspapers?    (332.) 

3.  Do  you  see  any  connection  between  the  feathery  stigmas  of 
most  grasses  and  their  mode  of  pollination?     (332.) 
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4.  Why  are  wind-fertilized  plants  generally  trees  or  tall  herbs? 

5.  If  March  winds  should  cease  to  blow,  would  vegetation  be 
affected  in  any  way? 

6.  Can  you  trace  any  connection  between  the  winds  and  the  corn 
crop? 

7.  Is  it  good  husbandry  to  plant  different  varieties  of  corn,  or  other 
grain  in  the  same  field? 

8.  Why  do  the  seeds  of  fruit  trees  so  seldom  produce  offspring 
true  to  the  stock?    (333.) 

9.  Would  you  place  a  beehive  near  a  field  of  buckwheat?  Of 
clover?  Near  a  strawberry  bed?  In  a  peach  orchard?  Near  a  fig 
tree?    Under  a  grape  arbor? 

10.  Why  are  very  conspicuous  flowers  like  the  camellia,  hollyhock, 
and  pelargoniums  so  frequently  without  odor? 

1 1 .  Why  is  the  wallflower  "  sweetest  by  night "  ?    (335 .) 

12.  What  advantage  can  flowers  like  the  morning-glory  gain  by  their 
early  closing?    (335.) 

13.  Of  what  use  to  the  cotton  plant,  Japan  honeysuckle,  and  hibis- 
cus is  the  change  of  color  their  blossoms  undergo  a  few  hours  after 
opening?    (335.) 

14.  Why  does  the  Japan  honeysuckle,  that  has  run  wild  so  abun- 
dantly in  many  parts  of  our  country,  produce  so  few  berries? 

15.  If  the  trumpet  vine  grows  in  your  neighborhood,  examine  a 
number  of  corollas  and  account  for  the  dead  ants  found  in  them.  Try 
to  account  also  for  the  large  hole  (sometimes  three  quarters  of  an  inch 
in  diameter)  often  found  near  the  base  of  the  tube.     (336.) 

16.  Do  you  see  any  connection  between  the  greater  freshness  and 
beauty  of  flowers  early  in  the  morning  and  the  activity  of  bees,  birds, 
and  butterflies  at  that  time? 

17.  The  flowers  most  frequented  by  humming  birds  are  the  trumpet 
honeysuckle,  cardinal  flower,  trumpet  vine,  horse  mint  (Afonarda), 
wild  columbine,  carina,  fuschia,  etc. ;  what  inference  would  you  draw 
from  this  as  to  their  color  preferences? 


FOLD  WORK 

The  subject  is  itself  so  suggestive  that  it  is  hardly  necessary  to  do 
more  here  than  append  a  list  of  some  of  the  plants  which  it  would  be 
interesting  to  examine  with  reference  to  their  mode  of  pollination. 

The  orchids  present  the  most  wonderful  adaptations  for  insect  polli- 
nation, of  all  the  vegetable  kingdom,  but  they  are  rare  and  difficult  to 
be  obtained,  so  it  is  better  to  look  for  specimens  nearer  home.  In 
neighborhoods  where  the  pogonia,  the  purple  and  yellow  fringed  orchis, 
or  the  moccasin  flower  (Cypripediutn)  are  found,  they  should;  of 
course,  receive  attention.    Some  more  easily  obtainable  specimens  are: 
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Wallflower 

Bouncing  Bet 

Columbine . 

Monkshood 

Larkspur    . 

Barberry    . 

Mignonette 

Pansy 

Syrian  Hibiscus 

Cotton       . 

Nasturtium 

Touch-me-not 

Wood  sorrel 

Horse-chestnut 

Buckeye     . 

Pea   . 

Bean. 

Groundnut 

Vetch 

Wistaria    . 

Black  locust 

Clover 

Apple,  pear 

Peach 

Loosestrife 

Maypop     . 

Gourds,  squashes,  etc* 

Trumpet  honeysuckle 

Japan  honeysuckle 

Partridge  berry 

Cone  flower 

Dandelion  . 

Ox-eye  daisy 

Bell  flower 

Mountain  laurel . 

Andromeda 

Primrose    • 

Persimmon 

Lilac.        • 

Periwinkle. 

Milkweed  . 

Snapdragon 

Lousewort . 

Trumpet  vine 

Horse  balm 


Cheiranthus  Cheiri. 

Saponaria  officinalis. 

Aquilegia  vulgaris. 

Aconitum  Napellus. 

Delphinium  (various  species). 

Berberis  vulgaris. 

Reseda  odorata. 

Viola  tricolor. 

H.  Syriacus. 

Gossypium  (various  kinds). 

Tropaeolum  majus. 

Impatiens  (various  species). 

Oxalis  (various  species). 

iEsculus  Hippocastanum. 

yEsculus  Pavia,  flava,  parviflora. 

Pisura  (various  species). 

Phaseolus  (various  species). 

Apios  tuberosa. 

Vicia. 

Wistaria. 

Robinia  Pseudacada. 

Trifolium  (various  species). 

Pyrus. 

Prunus  Persica. 

Lythrum  Salicaria. 

Passiflora  incarnata. 

Cucurbitacea*  (various  kinds). 

Lonicera  sempervirens. 

Lonicera  Japonica. 

Mitchella  repens. 

Rudbeckia. 

Taraxacum  officinale. 

Chrysanthemum  Leucanthemum. 

Campanula  rapunculoides. 

Kalmia  latifolia. 

A.  ligustrina. 

Primula  officinalis,  P.  grandiflora 

Diospyros  Virginiana. 

Syringa  vulgaris. 

Vinca  major,  V.  minor. 

Asdepias  (various  species). 

Antirrhinum  majus. 

Pedicularis  Canadensis. 

Tecoma  radicans. 

Collinsonia  Canadensis. 


Digitized  by  VjOOQ IC 


236 


THE  FLOWER 


Dead  nettle 
Sage. 
Catmint 
Iris    . 

Carrion  flower 
Bear's  grass 
Spanish  bayonet 
lily  of  the  valley 
Day  lily 


Lamium  amplexicaule,  L.  album. 
Salvia  officinalis  and  other  species. 
Nepeta  Cataria. 
Iris  (various  kinds). 
Smilax  herbacea. 
Yucca  filamentosa. 
Yucca  aloi  folia. 
Convallaria  majalis. 
Hemerocallis  fulva. 


PRACTICAL  BXPBRIMBNT8 

Experiments  should  be  made  by  enveloping  buds  of  various  kinds  in 
gauze,  so  as  to  exclude  the  visits  of  insects,  and  noting  the  effect  upon  the 
production  of  fruit  and  seed.  Envelop  a  cluster  of  milkweed  blossoms 
in  this  way  and  notice  how  much  longer  the  flowers  so  protected  con- 
tinue in  bloom  than  the  others;  why  is  this?  Try  the  same  experi- 
ment upon  the  blooms  of  cotton  and  hibiscus  if  you  live  where  they 
grow,  and  see  whether  the  characteristic  change  in  color  occurs  in 
flowers  from  which  insects  have  been  excluded  and  whether  good  seed 
pods  are  produced  by  them.  Try  the  effect  upon  fruit  production  of 
excluding  insects  from  clusters  of  apple,  pear,  and  peach  blossoms. 
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IX.     ECOLOGY 
ECOLOGICAL  FACTORS 

339.  Definition.  —  By  ecology  is  meant  the  relations  of 
plants  to  their  surroundings.  These  may  be  classed  under 
three  general  heads:  their  relations  to  inanimate  nature, 
to  other  plants,  and  to  animals.  The  subject  has  been 
touched  upon  repeatedly  in  the  foregoing  pages,  and,  in 
fact,  it  is  impossible  to  treat  of  any  branch  of  botany  with- 
out some  reference  to  it.  All  that  was  said  about  the  ad- 
justment of  leaves  for  light  and  moisture,  and  their  adap- 
tations for  protection  and  food  storage,  the  devices  for 
fruit  and  seed  dispersal,  etc.,  really  belong  to  ecology, 
while  Sections  330-338,  about  pollination,  may  be  regarded 
as  a  very  imperfect  review  of  the  ecology  of  the  flower  in 
relation  to  the  insect  world. 

340.  Symbiosis.  —  Associations  for  mutual  help,  like 
those  described  in  Sections  330-338,  between  certain  plants 
and  their  insect  visitants,  have  been  included  by  botanists 
under  the  general  term,  symbiosis,  a  word  which  means 
"living  together.,,  In  its  broadest  sense  symbiosis  refers 
to  any  sort  of  dependence  or  intimate  organic  relation 
between  different  kinds  of  individuals,  and  so  may  include 
the  climbing  and  parasitic  habits ;  but  it  is  more  properly 
restricted  to  cases  where  the  relation  is  one  of  mutual 
benefit  It  may  exist  either  between  plants  of  one  kind 
with  another,  between  animals  with  animals,  or  between 
plants  and  animals,  as  in  the  case  of  the  clover  and  bumble- 
bee, and  the  yucca  and  pronuba. 

The  occurrence  of  the  root  tubercles  on  certain  of  the 
leguminosae  (Sec.  198)  is  a  clear  case  of  symbiosis,  the 
microscopic  organisms  in  the  tubercles  getting  their  food 
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from  the  plant  and  at  the  same  time  enabling  it  to  get 
food  for  itself  from  the  air  in  a  way  that  it  could  not 
otherwise  do. 

341.  Relations  with  Inanimate  Nature.  —  But  it  is  to  the 
relations  of  plants  with  inanimate  nature,  and  their  group- 
ing into  societies  under  the  influence  of  such  conditions, 
that  the  term  " ecology"  is  more  strictly  applied.  The  ex- 
ternal conditions  that  lead  to  the  grouping  are  called 
ecological  factors.  The  most  important  of  these  are  tem- 
perature, moisture,  soil,  light,  and  air,  including  the  direc- 
tion and  character  of  the  prevailing  winds.  Each  of  these 
factors  is  complicated  with  the  others  and  with  conditions 
of  its  own  in  a  way  that  often  makes  it  difficult  to  determine 
just  what  effect  any  one  of  them  may  have  in  the  formation 
of  a  given  plant  society. 

342.  Temperature,  for  instance,  may  be  even  and  steady 
like  that  of  most  oceanic  regions,  or  it  may  be  subject  to 
sudden  caprices  and  variations  like  the  "heated  terms" 
and  "  cold  snaps  "  that  afflict  our  northern  and  southern 
States  respectively  every  few  years.  We  must  remember, 
too,  that  it  is  not  the  average  temperature  of  a  climate  but 
its  extremes,  especially  of  cold,  that  limit  the  character  of 
vegetation. 

Temperature  probably  has  more  influence  than  any  other 
factor  in  the  distribution  of  plants  over  the  globe,  but  it 
can  have  little  or  no  effect  in  evolving  local  differences  in 
vegetation  because  the  temperature  of  any  given  locality, 
except  on  the  sides  of  high  mountains,  will  ordinarily  be 
practically  the  same  within  a  circuit  of  many  miles. 

343.  Moisture,  again,  may  be  of  all  degrees,  from  the 
superabundance  of  lakes  and  rivers  and  standing  swamps, 
to  the  arid  dryness  of  the  desert,  and  the  water  may  be 
still  and  sluggish,  or  in  rapid  motion.  It  may  exist  more 
or  less  permanently  in  the  atmosphere,  as  in  moist  climates 
like  those  of  England  and  Ireland,  where  vegetation  is 
characterized  by  great  verdure,  or  it  may  come  irregularly 


Digitized  by  LiOOQ IC 


ECOLOGICAL  FACTORS 


239 


in  the  form  of  sudden  floods,  or  at  fixed  intervals,  causing 
an  alternation  of  wet  and  dry  seasons.  Moreover,  the 
moisture  of  the  soil  or  the  atmosphere  may  be  impregnated 
with  minerals  or  gases  which  may  affect  the  vegetation 
independently  of  the  actual  amount  of  water  absorbed. 

344.  Light  may  be  of  all  degrees  of  intensity,  from  the 
blazing  sun  of  the  treeless  plain  to  the  darkness  of  caves 
and  cellars  where  nothing  but  mold  and  slime  can  exist 
Between  these  extremes  are  numberless  intermediate  stages ; 
the  dark  ravines  on  the  northern  side  of  mountains ;  the 
dense  shade  of  beech  and  hemlock  forests ;  the  light,  lacy 
shadows  of  the  pines;  each  characterized  by  its  peculiar 
form  of  vegetation.  Absence  of  light,  too,  is  usually  ac- 
companied by  a  lowering  of  temperature  and  reduction  of 
transpiration,  factors  which  tend  to  accentuate  the  differ- 
ence between  sun  plants  and  shade  plants,  giving  to  the 
latter  some  of  the  characteristics  of  aquatic  vegetation. 
Generally,  the  tissues  of  these  are  thin  and  delicate,  and 
having  no  need  to  guard  against  excessive  transpiration 
they  wither  rapidly  when  broken. 

345.  Winds  affect  vegetation  not  only 
as  to  the  manner  of  seed  distribution, 
as    in    the    case    of    tumbleweeds    and 

winged  fruits, 
but  directly  by 
increasing  tran- 
spiration, and 
necessitating 
the  develop- 
ment of  strong 
holdfasts  in 
plants  growing 
upon  mountain 

sides   and   in   other   exposed   situations. 

The  nature  of  the  region  from  which  they  blow  —  whether 

moist,  dry,  hot,  cold,   etc.,   is   also   an   important  factor. 

In  a  district  open  to  sea  breezes,  live  oaks,  which  require 


463.  —  A  red  cedar  grown  in  a  bar- 
ren, wind-beaten  situation. 


1V1--- 


462.  —  A  red  cedar 
grown  under  normal 
conditions. 
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a  salt  atmosphere,  may  sometimes  be  found  as  far  as  a 
hundred  miles  from  the  coast. 

346.  Soil  is  perhaps  the  most  interesting  of  these  fac- 
tors to  the  farmer,  because  it  is  the  one  that  he  has  it  most 
largely  in  his  power  to  modify.  It  is  to  be  viewed  under 
two  aspects :  first,  as  to  its  mechanical  properties,  whether 
soft,  hard,  compact,  porous,  light,  heavy,  etc. ;  secondly, 
as  to  its  chemical  composition  and  the  amount  of  plant 
food  contained  in  it.  The  first  can  be  regulated  by  tillage 
and  drainage,  the  second  by  a  proper  use  of  fertilizers. 

Under  mechanical  structure  is  included  also  the  power 
of  absorbing  and  retaining  water.  A  good  absorbent  soil, 
i.e.  sand,  or  gravel,  is  not  apt  to  be  a  good  retainer,  while 
clay  and  marl,  that  absorb  slowly,  retain  well. 

347.  Experiment.  —  Take  a  few  handf uls  of  each  of  the 
different  kinds  of  soil  in  your  neighborhood,  free  them  as 
thoroughly  as  possible  from  all  traces  of  vegetation,  place 
separately  in  small  earthen  pots  or  saucers  and  keep  them 
well  moistened.  Pull  up  the  seedling  plants  that  appear 
in  each,  and  keep  a  list  of  them  as  long  as  any  continue  to 
come  up.  What  inference  would  you  draw  from  the  num- 
ber produced  in  each  pot  as  to  the  productiveness  of  the 
different  soils?  Could  all  the  seedlings  have  lived  if  they 
had  been  left  to  grow  where  they  came  up  ?  What  be- 
comes of  the  majority  of  seedlings  that  germinate  in  a  state 
of  nature  ? 

PRACTICAL  QUB8TI0N8 

1.  Is  the  relation  between  man  and  the  plants  cultivated  by  him  a 
symbiosis  ? 

2.  Why  is  it  that  plants  of  the  same,  or  closely  related  species,  are 
found  in  such  different  localities  as  the  shores  of  Lake  Superior,  the  top 
of  Mt.  Washington,  and  the  Black  Mountains  in  North  Carolina?  (342.) 

3.  Which  of  the  five  ecological  factors  described  in  Sections  341-346 
has  probably  influenced  their  distribution?     (342.) 

4.  WThat  is  the  prevailing  character  of  the  soil  in  your  neighborhood  ? 

5.  Is  your  climate  moist  or  dry?    Warm  or  cold? 

6.  Can  you  trace  any  connection  between  these  factors  and  the  pre- 
vailing types  of  vegetation? 
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Material.  —  A  specimen  of  pipewort  (Eriocaufori),  Sagittaria, 
pond  weed,  or  other  succulent  water  plant,  and  a  cactus  of  some  kind. 
The  common  prickly  pear  (Opuntia)  is  the  one  used  in  the  text. 
City  schools  should  have  a  small  aquarium ;  a  few  water  plants  can  be 
kept  in  jars. 

348.  Principles  of  Subdivision.  —  Plants  group  them- 
selves into  societies  not  according  to  their  botanical  rela- 
tionships, but  with  regard  to  the  predominance  of  one  or 
more  of  the  ecological  factors  that  influence  their  growth. 
Sometimes  one  or  two  species  will  take  practical  posses- 
sion of  large  areas,  like  the  coarse  grasses  that  spread 
over  certain  salt  marshes,  or  the  pines  that  formerly  con- 
stituted the  sole  forest  growth  over  extensive  regions  in 
North  Carolina  and  Maine.  But  more  usually  we  shall 
find  a  great  diversity  of  forms  brought  together  by  theiir 
common  requirements  as  to  shade,  soil,  moisture,  etc. 
These  societies  are,  of  course,  purely  artificial,  and  any 
of  the  factors  named  in  Sections  341-346,  or  others  of  a 
different  kind,  may  be  made  the  basis  of  their  classifica- 
tion. They  might  be  grouped,  for  instance,  according  to 
the  soil  in  which  they  grow,  or  according  to  origin,  whether 
cultivated,  wild,  native,  introduced,  etc.,  as  best  suited  the 
purpose  of  the  classification  in  each  case.  The  moisture 
factor,  however,  has  been  generally  agreed  upon  by  bot- 
anists as  the  one  most  convenient  for  ordinary  purposes. 
Upon  this  principle  plants  are  divided  into  three  great 
groups :  — 

Hydrophjtes,  or  water  plants,  those  that  require  abun- 
dant moisture. 

Xerophytes,  or  drought  plants,  those  that  have  adapted 
themselves  to  desert  or  arid  conditions. 

Mesophytes,  plants  that  live  in  conditions  intermediate 
between  excessive  drought  and  excessive  moisture.  To 
this  class  belong  most  of  our  ordinary  cultivated  plants 
and  the  greater  part  of  the  vegetation  of  the  globe. 
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Halophytes,  "salt  plants,"  is  a  term  used  to  designate  a 
fourth  class,  based  not  directly  upon  the  water  factor,  but 
upon  the  presence  of  a  particular  mineral  in  the  water  or 
the  soil,  which  they  can  tolerate.  They  seem  to  bear  a 
sort  of  double  relation  to  hydrophytes  on  the  one  hand  and 
to  xerophytes  on  the  other. 

349.  Hydrophyte  Societies. — These  embrace  a  number 
of  forms,  from  those  inhabiting  swamps  and  wet  moors  to 
the  submerged  vegetation  of  lakes  and  rivers.    An  exami- 


>^ 
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464.  —  A  hydrophyte  society  of  floating  pond- 
weed. 


465.— A  water  plant  (SqpiU 
taria  naians),  showing  the 
slender,  ribbonlike,  submerged 
leaves,  the  broad,  rounded, 
floating  ones,  and  the  very 
slightly  developed  root  system. 


nation  of  almost  any  kind  of  water 
plant  will  show  some  of  the  phy- 
siological effects  of  unlimited 
moisture.  Take  a  piece  of  pondweed,  or  other  immersed 
plant  out  of  the  water  and  notice  how  completely  it  col- 
lapses. This  is  because,  being  buoyed  up  by  the  water, 
it  has  no  need  to  spend  its  energies  in  developing  woody 
tissue.  Floating  and  swimming  plants  will  generally  be 
found  to  have  no  root  system,  or  only  very  small  ones. 
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because  they  absorb  their  nourishment  through  all  parts 

of  the  epidermis  directly  from  the  medium  in  which  they 

live.      That   they   may   absorb 

readily,  the  tissues  are  apt  to 

be  soft  and  succulent  and  the 

walls  of   the   cells   composing 

them  very  thin.      In  some  pf 

the  pipeworts  (Eriocau/ons),  the 

cells   are    so    large    as    to    be 

easily   seen  with   the   unaided 

eye.      If   you  can   obtain  one 

of  these,  examine  it  with  a  lens        4661— Transverse  section  through 

and  notice   how  very  thin  the    ^jL^gfiS^X 

Walls    are.       Water    plants    also     very  large  air  cavities  (GOODALE, 


contain   numerous  air  cavities, 


after  REINKE). 


and  often  develop  bladders  and  floats,  as  in  the  common 
bladderwort,  and  many  seaweeds  (Fig.  467). 

Swamp   plants,   drawing  their    nourishment  from   the 

loose  soil  in  which  they  are  anchored,  and  lacking  the 

support  of  a  liquid  medium,  develop 

roots  and  vascular  stems.     The  roots 


467.  —  Seaweed  (sar~ 
gassum)  with  bladderlike 
floats. 


468.  —  A  cypress  trunk,  showing  enlarged  base  for 
aeration. 


of  plants  growing  in  swamps  have  difficulty  in  obtaining 
proper  aeration  on  account  of  the  water,  which  shuts  off 
the  air  from  them,  hence  they  are  furnished  with  large 
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air  cavities,  and  the  bases  of  the  stems  are  often  greatly 
enlarged,  as  in  the  Ogeechee  lime  (Nyssa  capitata)  and 
cypress,  to  give  room  for  the  formation  of  air  passages. 
The  peculiar  hollow  projections  known  as  "  cypress  knees  " 
are  arrangements  for  aerating  the  roots  of  these  trees. 

350.  Xerophyte  Societies  are  adapted  to  conditions  the 
reverse  of  those  affected  by  hydrophytes.  The  extreme 
of  these  conditions  is  presented  by  regions  of  perennial 
drought  like  our  western  arid  plains  and  the  great  deserts 
of  the  interior  of  Asia  and  Africa.    Under  these  conditions 


469.— "Switch  plants"  of  the  alkali  desert,  condensed  into  mere  green  skeletons 
of  vegetation,  and  thus  adapted  to  extreme  xerophyte  conditions. 

plants  have  two  problems  to  solve ;  to  collect  all  the  mois- 
ture they  can  and  to  keep  it  as  long  as  they  can.  Hence, 
plants  of  such  regions  diminish  their  evaporating  surface 
by  reducing  or  getting  rid  of  their  foliage  and  compacting 
all  their  tissues  into  the  stem,  like  the  cactus  (Sec.  209), 
or  they  compress  their  leaves  into  thick  and  fleshy  forms 
fitted  to  resist  evaporation  and  retain  large  amounts  of 
moisture,  as  in  the  case  of  the  yucca  and  century  plant. 
They  also  frequently  develop  a  thick,  hard  epidermis,  or 
cover  themselves  with  protective  hairs  and  scales. 

351.  Examination  of  a  Xerophytic  Plant.  —  Examine  a 
joint  of  the  common  prickly  pear  (Opuntid),  if  it  grows  in 
your  neighborhood,  or  use  a  potted  cactus,  and.  give  your 
reasons  for  regarding  it  as  a  stem  and  not  as  a  leaf. 
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Notice  how  the  spines  are  arranged  on  the  surface,  ana 
if  there  are  any  fruits,  buds,  or  flowers,  where  they  occur. 
Peel  off  a  little  of  the  epidermis  and  observe  its  thick, 
horny  texture.  Cut  a  cross  section  through  a  joint  about 
midway  from  base  to  apex  and 
examine  with  a  lens.  Notice  the 
thick  layer  of  green  tissue  next 
the  epidermis,  and  within  that,  a 
band  of  tough,  woody  fibers  in- 
closing the  soft  pulpy  mass  that 
makes  up  the  interior.  (If  the 
woody  layer  is  not  easily  made 
out,  allow  your  specimen  to  dry 
for  about  twenty-four  hours,  and  it 
will  become  quite  distinct.)  Make 
a  longitudinal  section  through  the 
center  of   a  joint  and  trace  the        470—A  plant  of  opuntia, 

COUrse    Of    the    WOOdy    fibers;     do     showing  young  branches   and 
.  .         .  flowers  from  the  nodes. 

they    get    any    more    abundant 

toward  the  base  ?  Do  any  of  them  pass  into  the  spine 
clusters?  What  do  the  spines  represent?  What  is  the 
use  of  the  green  layer  just  under  the  epidermis?  Why 
is  it  so  much  more  abundant  in  the  cactus  than  in  ordinary 
stems  ?  Lay  aside  a  section  of  a  cactus  plant,  or  a  leaf 
of  yucca,  agave,  or  other  fleshy  xerophyte  to  dry  and  see 
how  long  it  takes  to  lose  its  moisture.  What  would  you 
conclude  from  this  as  to  its  retentive  power? 

352.  Other  Xerophyte  Adaptations.  —  Plants  exposed  to 
periodic  and  occasional  droughts  frequently  provide  against 
hard  times  by  laying  up  stores  of  nourishment  in  bulbs  and 
rootstocks  and  retiring  underground  until  the  stress  is  over. 
This  is  known  to  botanists  as  the  geophilous,  or  earth-loving 
habit.  Others,  as  some  of  the  lichens,  and  the  little  resur- 
rection fern  (Polypodium  incanum\  so  common  on  the 
trunks  of  oaks  and  elms,  make  no  resistance,  but  wither 
away  completely  during  dry  weather,  only  to  waken  again 
to  vigorous  life  with  the  first  shower. 
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471,  472.  —  A  resurrection  fern :  471,  in  dry  weather ;  472,  after  a  shower. 

353.  Mesophytes.  —  These  embrace  the  great  body  of 
plants  growing  under  ordinary  conditions,  which  may  vary 
from  the  liberal  moisture  of  low  meadows  and  shady  forests 
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to  the  almost  xerophytic  barrenness  of  dusty  lanes  and  gul- 
lied hillsides.  The  forms  and  conditions  they  present  are 
so  diversified  that  it  will  be  impossible  even  to  touch  upon 
them  all  in  a  work  like  this,  but  they  may  be  summed  up 
under  the  two  principal  heads  of  open  ground  and  wood- 
land growth.  Under  the  first  are  included  all  cultivated 
grounds ;  fields,  lawns,  meadows,  pastures,  and  roadsides, 
with  their  characteristic  weeds,  flowers,  and  grasses.  Under 
the  second,  all  woods  and  copses  with  the  shrubs  and  herbs 
that  form  their  undergrowth. 

354.  Halophytes  include  plants  growing  by  the  seashore 
and  the  vegetation  around  salt  springs  and  lakes  and  that  of 
alkali  deserts.  Seaweeds  are  in  a  sense  halophytes,  since 
they  live  in  salt  water,  but  as  they  are  true  aquatic  plants 
and  exhibit  many  of  the  peculiarities  of  hydrophytes  in 
their  mechanical  structure,  they  are  classed  with  them. 
The  name  halophyte  applies  more  particularly  to  land 
plants  that  have  adapted  themselves  to  the  presence  of 
certain  minerals,  popularly  known  as  salts,  in  the  soil  or  in 
the  atmospheric  vapor.  If  you  have  ever  spent  any  time 
at  the  seashore,  you  can  not  fail  to  have  been  struck  with 
the  thick  and  fleshy  habit  exhibited  by  many  of  the  plants 
growing  there,  such  as  the  samphire,  sea  purslane  (Sesu- 
vium\  and  sea  rocket  (Cakiliy  A  form  of  goldenrod 
found  by  the  seashore  has  thick,  fleshy  leaves,  and  is  as 
hard  to  dry  as  some  of  the  fleshy  xerophytes. 

Another  characteristic  of  desert  plants  that  is  common 
also  to  seaside  vegetation,  is  the  frequent  occurrence  of  a 
thick,  hard  epidermis,  as  in  the  sea  lavender  and  saw 
grass.  The  live  oaks,  trees  that  love  the  salt  air  and 
never  flourish  well  beyond  reach  of  the  sea  breezes,  have 
small,  thick,  hard  leaves,  very  like  those  of  the  stunted 
oaks  that  grow  on  the  dry  hills  of  California.  The 
presence  of  spines  and  hairs,  it  will  be  observed,  is  also 
very  common;  eg.  the  salsola,  the  sea  ox-eye,  and  the 
low  primrose  (Oenothera  humifusa).  In  other  cases  the 
leaf  blades  are  so  strongly  involute  or  revolute  (Sec.  60) 
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as  to  make  them  appear  cylindrical  —  an  arrangement 
for  protecting  the  stomata  (Fig.  98)  and  preventing  tran- 
spiration. All  these,  it  will  be  observed,  are  xerophyte 
characteristics,  and  the  object  in  both  cases  is  the  same 
—  economy  of  moisture.  The  reason  why  such  adapta- 
tions are  necessary  in  halophyte  plants  is  because  the 
mixture  of  salt  in  the  water  of  the  soil  increases  its 
density  so  that  it  is  difficult  for  the  plant  to  absorb  what 
it  needs  (Sec.  227).  Hence,  halophytes  are  in  the  con- 
dition of  Coleridge's  "Ancient  Mariner";  with  "water, 
water  everywhere,"  they  are  practically  living  under 
xerophyte  conditions. 

PRACTICAL  QUB8TI0V8 

1.  Why  do  florists  always  cultivate  cactus  plants  in  poor  soil? 

(35°-) 

2.  What  would  be  the  effect  of  copious  watering  and  fertilizing  on 
such  a  plant?     (350.) 

3.  Why  must  an  asparagus  bed  be  sprinkled  occasionally  with  salt? 

(348,  3540 

4.  If  a  gardener  wished  to  develop  or  increase  a  fleshy  habit  in  a 
plant,  to  what  conditions  of  soil  and  moisture  would  he  subject  it? 

(350,  3540 

5.  What  difference  do  you  notice  between  blackberries  and  dew- 
berries grown  by  the  water  and  on  a  dry  hillside  ? 

6.  Is  there  a  corresponding  difference  between  the  root,  stem,  or 
leaves  of  plants  growing  in  the  two  situations,  and  if  so  account  for  it? 

7.  When  a  tract  of  dry  land  is  permanently  overflowed  by  the 
building  of  a  dam  or  levee,  why  does  all  the  original  vegetation  die,  or 
take  on  a  very  sickly  appearance?     (349.) 

8.  Should  plants  with  densely  hairy  leaves  be  given  much  water, 
as  a  general  thing?    (68,  350.) 

9.  A  farmer  planted  a  grove  of  pecan  trees  on  a  high,  dry  hilltop ; 
had  he  paid  much  attention  to  ecology  ? 

10.   Give  a  reason  for  your  answer. 

FIELD  WORK 

Ecology  offers  the  most  attractive  subject  for  field  work  of  all  the 
departments  of  botany.  It  can  be  studied  anywhere  that  a  blade  of 
vegetation  is  to  be  found.  In  riding  along  the  railroad  there  is  an 
endless  fascination  in  watching  the  different  plant  societies  succeed  one 
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another  and  noting  the  variations  that  they  undergo  with  every  change 
of  soil  or  climate. 

Students  in  cities  can  study  ecology  in  parks  and  public  squares,  in 
the  vegetation  that  springs  up  on  vacant  lots,  around  doorsteps  and 
area  railings,  and  even  between  the  paving  stones  of  the  more  retired 
streets.  A  botanist  found  on  a  vacant  lot  near  the  public  library  in 
Boston  over  thirty  different  kinds  of  weeds  and  herbs,  and  in  the  heart 
of  Washington,  D.C.,  on  a  vacant  space  of  about  twelve  by  twenty 
feet,  nineteen  different  species  were  counted.  Even  in  great  cities  like 
London  and  New  York,  one  occasionally  recognizes  among  the  rare 
weeds  struggling  for  existence  with  the  paving  stones  in  out-of-the-way 
corners,  some  old  acquaintance  of  fields  and  roadsides  far  away.  Just 
where  all  these  things  came  from,  and  how  they  got  there,  and  why 
they  stay  there,  will  be  interesting  questions  for  city  students  to  solve. 

But  the  country  always  has  been  and  always  will  be  the  happy  hunt- 
ing ground  of  the  botanist.  All  the  factors  considered  in  the  two  pre- 
ceding sections  can  hardly  be  found  in  any  one  locality,  but  mesophyte 
and  hydrophyte  conditions  exist  almost  everywhere,  and  approxima- 
tions to  the  xerophyte  state  can  generally  be  found  at  some  season  in 
open,  sandy,  or  rocky  places,  along  the  borders  of  dry,  dusty  roads,  and 
on  the  sun-baked  soil  of  old  red  hills  and  gullies. 

If  there  are  any  bodies  of  water  in  your  neighborhood  (in  cities, 
visit  the  artificial  lakes  in  parks),  examine  their  vegetation  and  see  of 
what  it  consists.  Notice  the  difference  in  the  shape  and  size  of  floating 
and  immersed  leaves  and  account  for  it.  Note  the  general  absence  of 
free-swimming  plants  in  running  water,  and  account  for  it.  Note  the 
difference  between  the  swamp  and  border  plants  and  those  growing  in 
the  water,  and  what  trees  or  shrubs  grow  in  or  near  it.  Compare  the 
vegetation  of  different  bogs  and  pools  in  your  neighborhood,  and 
account  for  any  differences  you  may  observe ;  why,  for  instance,  does 
one  contain  mainly  rushes,  sedges,  and  cat-tails,  another  ferns  and 
mosses,  another  sagittaria,  boneset,  water  plantain,  etc.,  and  still 
another  a  mixture  of  all  kinds?  Compare  the  water  plants  with  those 
growing  in  the  dryest  and  barrenest  places  in  your  vicinity,  note  their 
differences  of  structure,  and  try  to  find  out  what  special  adaptations  have 
taken  place  in  each  case. 

Draw  a  map  of  some  locality  in  your  neighborhood  that  presents 
the  greatest  variety  of  conditions,  representing  the  different  ecological 
regions  by  different  colored  inks  or  crayons,  or  by  different  degrees  of 
shading  with  the  pencil. 
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X.    SEEDLESS   PLANTS 
THEIR  PLACE  IN  NATURE 

355.  Order  of  Development.  —  All  the  forms  that  have 
hitherto  claimed  our  attention  belong  to  the  great  division 
known  as  Spermatophytes,  or  seed-bearing  plants,  some- 
times designated  also  as  Phanerogams,  or  flowering  plants. 
They  comprise  the  higher  forms  of  vegetable  life,  and 
because  they  are  more  striking  and  better  known  than  the 
other  groups,  they  have  been  taken  up  first,  since  it  is 
easier  for  ordinary  observers  to  work  their  way  backwards 
from  the  familiar  to  the  less  known. 

But  it  must  be  understood  that  this  is  not  the  order  of 
nature.  The  geological  record  shows  that  the  simplest 
forms  of  life  were  the  first  to  appear  and  from  these  all 
the  higher  forms  were  gradually  evolved.  There  is  no 
sharp  line  of  division  between  any  of  the  orders  and 
groups  of  plants,  but  the  line  of  development  can  be 
traced  through  a  succession  of  almost  imperceptible 
changes  from  the  lowest  forms  to  the  highest,  and  it 
is  only  by  a  study  of  the  former  that  botanists  have 
come  to  understand  the  true  nature  and  structure  of  the 
latter. 

It  would  be  impossible,  in  a  work  like  this,  to  attempt 
even  a  superficial  view  of  the  various  divisions  of  seedless 
plants.  Many  of  them  are  of  microscopic  size,  and  can  not 
be  studied  without  expensive  laboratory  appliances  and 
skill  in  the  manipulation  of  the  microscope,  which  not 
everybody  can  possess.  A  short  study  of  only  a  few  typi- 
cal forms  will  be  attempted  here,  in  order  to  make  clearer 
some  of  the  processes  of  plant  life  that  have  already  been 
touched  upon. 

250 
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473.  —  A  seaweed 
with  broad  expanded 
thallus. 


356.  Classification.  —  Beginning  with  the  lowest  forms, 
seedless  plants  are  grouped  into  three  great  orders,  or 
classes. 

357.  I.  Thallophytes,  or  thallus  plants. 
This  group  takes  its  name  from  the 
thallus  structure  that  characterizes  its 
vegetation.  What  a  thallus  is  will  be 
better  understood  after  a  specimen  has 
been  examined.  It  may  be  stated,  how- 
ever, that  the  term  is  applied  in  general 
to  the  simplest  kinds  of  vegetable  struc- 
ture, in  which  there  is  no  differentiation 
of  tissues,  and  no  true  distinction  of 
root,  stem,  and  leaves.  While  it  is  not 
peculiar  to  the  thallophytes,  it  has 
attained  its  most  typical  development  among  them,  and 
the  name  is  therefore  retained  as  distinctive  of  that  group. 
It  embraces  two  great  divisions,  the  Algae  and  Fungi. 
The  first  includes  seaweeds  and  the  common  fresh-water- 
brook  silks,  pond  scums,  etc.,  besides  numerous  micro- 
scopic forms  whose  presence  escapes  the  eye  altogether, 
or  is  made  known  only  by  the  discolorations  and  other 

changes  they  effect  in  the  water. 

To  the  fungi  belong  the  mushrooms 
and  puff  balls,  the  molds,  rusts, 
mildews,  etc.,  and  the  vast  tribe  of 
microscopic  organisms  called  bac- 
teria, that  are  so  active  in  the  pro- 
duction of  fermentation,  putrefaction, 
and  disease. 


sx 


474.  —  Anthoceros,  a 
dverwort  with  flat,  spread- 
ing thallus. 


358.  II.  Bryophytes,  or  moss  plants. 
This  group  likewise  contains  two 
divisions,  mosses  and  liverworts. 
Familiar  examples  of  the  latter  are 
the  marchantia,  or  umbrella  liverwort  (Figs.  500,  502), 
commonly  found  on  the  ground  in  cool  bogs,  and  the  flat, 
spreading  plants,  bearing  somewhat  the  aspect  of  lichens, 
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except  for  their  color,  met  with 
everywhere  on  wet  rocks  and 
banks  around  shady  water  courses. 
Mosses  are  one  of  the  best  de- 
fined of  botanical  orders,  and  are 
too  well  known 


475.  —  Scapania,  a  liverwort 
with  leafy  thallus,  approaching 
the  form  of  mosses  and  lyco- 
podiums  (from  COULTER'S 
"Plant  Structures"). 


to  need  further 
specification 
here. 

Bryophytes 
form  a  connect- 
ing link,  or  rath- 
er   a    chain    of 
connecting  links 
between  the  next 
group,     pterido- 
phytes,  and  thallophytes.    The  liverworts 
represent    the     more 
primitive    division    of 
the  group,  and  in  some 
of    their    forms    ap- 
proach   so    near    the 
thallophytes    that    it 
does  not  take  a  bot- 
anist to  recognize  the 
relationship. 


477. — A    common    fern 
{Polyp odium  vulgar r). 


359.  III.  Pterido- 
phytes,  or  fern  plants, 
include  the  three  divi- 
sions of  ferns,  horse- 
tails, and  club  mosses. 
They  differ  greatly  in 
structure,  but  all  pos- 
sess a  vascular  sys- 
tem, a  well-organized 
stem,  and  leaves,  and 
spermatophytes  in  the 


476.  —  A  common 
moss  plant,  with  parts 
apparently  divided  into 
root,  stem,  and  leaves, 
but  with  no  true  dif- 
ferentiation of  tis- 
sues (from  Coulter's 
"Plant  Structures"). 

system  of  root, 
rank  next  to  the 
order  of  develop- 
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ment.  They  are  frequently  distinguished  as  the  vascular 
cryptogams  to  differentiate  them  from  the  other  two 
groups,  cryptogams  being  a  term  sometimes  used  to  desig- 
nate the  three  orders  of  seedless  plants.     The  distinction 


478.  —  A  water  pteridophyte,  Marsilia 
{a/Ur  Gray). 


479.  —  Part  of  the  fruiting 
stem  of  a  scouring  rush, 
Equisetum  limosum  {after 
Gray). 


between  vascular  and  non-vascular  plants  is  relatively  as 
important  a  one  as  that  between  vertebrates  and  inverte- 
brates in  the  animal  kingdom. 

Just  what  these  three  great  groups  are,  and  what  relation 
they  bear  to  one  another,  will  be  better  understood  by  the 
study  of  a  typical  specimen  of  each. 

FERN  PLANTS 

Material.  —  Any  kind  of  fern  in  the  fruiting  stage.  The  pretty 
little  ebony  fern  (Asplenium  ebeneum),  and  the  Christmas  fern 
(Aspidium  acrostichoides)  are  common  almost  everywhere,  the  former 
on  shady  hillsides  near  the  foot  of  rocks  and  stumps,  or  in  the  shadow 
of  walls  and  fences  ;  the  latter  in  rocky  woods  and  along  water  courses 
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almost  everywhere.  City  schools  can  supply  themselves  with  speci- 
mens by  cultivating  a  few  ornamental  ferns  in  the  schoolroom.  While 
gathering  specimens  look  along  the  ground  under  the  fronds,  or  in 
greenhouses  where  ferns  are  cultivated,  among  the  pots  and  on  the  floor, 
for  a  small,  heart-shaped  body  like  that  represented  in  Figures  493,  494, 
called  ^prothallium.  It  is  found  only  in  very  wet  places  and  care  must 
be  taken  in  collecting  specimens,  as  in  their  early  stages  the  prothalli 
bear  a  strong  resemblance  to  certain  liverworts  found  in  the  same 
places.  The  best  way  is  for  each  class  to  raise  its  own  specimens  by 
scattering  the  spores  of  a  fern  in  a  glass  jar,  on  the  bottom  of  which  is 
a  bed  of  moist  sand  or  blotting  paper.  Cover  the  jar  loosely  with  a 
sheet  of  glass  and  keep  it  moist  and  warm,  and  not  in  too  bright  a  light. 
Spores  of  the  sensitive  ferns  (Onoclea)  will  germinate  in  from  two  to 
ten  days,  according  to  the  temperature.  Those  of  the  royal  fern 
(Osmundd)  germinate  promptly  if  sown  as  soon  as  ripe,  but  if  kept 
even  for  a  few  weeks  are  apt  to  lose  their  vitality.  The  spores  of 
sensitive  fern  can  be  kept  for  six  months  or  longer,  while  those  of  the 
bracken  (Pteris)  and  various  other  species  require  a  rest  before  ger- 
minating, so  that  in  these  cases  it  it  better  to  use  spores  of  the  previous 
season. 

360.  Study  of  a  Typical  Fern.  —  Observe  the  size  and 
general  outline  of  the  fronds,  and  note  whether  those  of 
the  same  plant  are  all  alike,  or  if  they  differ  in  any  way, 
and  how.  Observe  the  shape  and  texture  of  the  divisions 
or  pinnae  composing  the  frond,  their  mode  of  attachment 
to  the  rhachis,  and  whether  they  are  simple,  or  notched  or 
branched  in  any  way.  Make  a  sketch,  labeling  the  pri- 
mary branches  of  the  frond,  pinna  (sing,  pinna),  the 
secondary  ones,  if  any,  pinnules,  and  the  common  stalk 
that  supports  them,  stipe.  Note  the  color,  texture,  and 
surface  of  the  stipe.  If  any  appendages  are  present,  such 
as  hairs,  chaff,  or  scales,  notice  whether  they  are  most 
abundant  toward  the  apex  or  the  foot  of  the  stipe,  or 
equally  distributed  over  its  whole  length.  Cut  a  cross 
section  near  the  foot  and  look  through  your  lens  for  the 
roundish  or  oblong  dots  that  show  where  the  fibrovascular 
bundles  were  cut  through  (Fig.  482).  How  many  of  them 
do  you  see  ?  Make  a  sketch  and  compare  with  your  sec- 
tional drawings  of  the  stems  of  monocotyledons  and 
dicotyledons;  what  differences  do  you  notice?  Which 
does  it  resemble  most? 
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Examine  the  mode  of  attachment  of  the  stipes  to  their 
underground  axis.  Break  one  away  and  examine  the  scar. 
Compare  with  your 
drawings  of  leaf  scars 
and  with  Figure  274. 
Do  the  stipes  grow 
from  a  root  or  a 
rhizoma  ?  How  do 
you  know  ?  Do  you 
find  any  remains  of 
leafstalks  of  previous 
years  ?  How  does 
the  rootstock  in- 
crease in  length  ? 
Measure  some  of 
the  internodes;  how 
much  did  it  increase 
each  year?  Cut  a 
cross  section  and  look 
for  the  ends  of  the 
fibrovascular       bun-         0     c       A  ,       .    4     0    ,     .       . 

480-484. — A  fern  plant:  480,  fronds  and  root- 
dles.  Trace  their  stock;  481,  fertile  pinna:  s,  s,  sori;  482,  cross 
rnnrQ^  rrn-niio-ri  ew  8ection  of  a  stipe,  showing  ends  of  the  fibrovascular 
luurac    uiruugn    bcv-     bundles.   4g3   a  cluster  of  sporangia,  magnified; 

eral  internodes.      Do     484,  a  single    sporangium  still   more  magnified, 

they  run  straight  or   8hedding  ils  spores' 

do  they  turn  or  bend  in  any  way  at  the  nodes  ?     If  so, 

where  do  they  go? 

361.  Veining.  —  Hold  a  pinna  up  to  the  light  and  ex- 
amine the  veining.  Is  it  like  any  of  the  kinds  described 
in  Sections  37-40?  This  forked  venation  is  a  very  general 
characteristic  of  the  ferns.  When  the  forks  do  not  reticu- 
late or  intercross  in  any  way,  the  veins  are  said  to  be  free ; 
are  they  free  in  your  specimen,  or  reticulated  ? 

362.  Fructification.  —  Examine  the  back  of  the  frond; 
what  do  you  find  there  ?  (Most  ferns  bear  many  sterile 
fronds;  care  must  be  taken  to  secure  some  fruiting  ones.) 
These  dots  are  the  sori  (sing,  sorus),  or  fruit  clusters,  and 
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485.  — Part  of 
a  fertile  pinna  of 
potypodium  en- 
larged, showing 
the  son  without 
indusium. 


486.  — Partof 
a  pinna  of  pelUa 
enlarged,  showing 
indusium  formed 
by  the  revolute 
margin. 


the  fronds  or  pinnae  bearing  them  are  said  to  be  fertile 

Are  there  any  differences  of  size,  shape,  etc.,  between  the 
fertile  and  sterile  fronds  of  your  specimen? 
Between  the  fertile  and  sterile  pinnae  ?  On 
what  part  of  the  frond  are  the  fertile  pinnae 
borne  ?  Notice  the  shape  and 
position  of  the  sori,  and  their 
relation  to  the  veins,  whether 
borne  at  the  tips,  in  the  forks, 
on  the  upper  side  (toward  the 
margin)  or  the  lower  (toward 
the  midrib).  Look  for  a  deli- 
cate membrane  (itidusiuni) 
covering  the  sori,  and  observe 
its  shape  and  mode  of  attach- 
ment.   (If  the  specimen  under 

examination  is  a  polypodium  there  will  be  no  indusium ; 

if    a    maidenhair   {Adi- 

antutn\    or    a    bracken 

(Pteris),  it  will  be  formed 

of   the  revolute   margin 

of  the  pinna.)     In  lady 

fern    (Asplenintn    Filix- 

fcemina),  and  Christmas 

fern  (Aspidium),  the  sori 

frequently  become  con- 
fluent, that  is,  so   close 

together  as  to  appear  like 

a  solid  mass.     Sketch  a 

fertile  pinna  as  it  appears  under  the  lens,  bringing  out 

all  the  points  noted. 

363.  The  Spore  Cases.  —  Look  under  the  indusium  at 
the  cluster  of  little  stalked  circular  appendages  (Fig.  483). 
These  are  the  sporangia,  or  spore  cases,  in  which  the 
reproductive  bodies  are  borne.  Seen  under  the  micro- 
scope each  sporangium  looks  like  a  little  stalked  bladder 
surrounded  by  a  pointed  ring  (Fig.  484).     At  maturity  the 


487  488 

487,  488.  —  Christmas  fern  {Aspidium)  : 
487,  part  of  a  fertile  frond,  natural  size ;  488, 
a  pinna  enlarged,  showing  the  sori  confluent 
under  the  peltate  indusia. 
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ring  straightens  itself  out,  ruptures  the  wall  of  the  spo- 
rangium, and  the  spores  are  discharged  with  considerable 


• 


489  490  491  49a 

489-493. — Spores  of  pteridophytes,  magnified :  489,  a  fern  spore ;  490,  491,  two 
views  of  a  spore  of  a  club  moss ;  49a,  spore  of  a  common  horsetail  {Equisetum 
arveuse). 

force.  Compare  the  spores  depicted  in  Figures  489-492, 
with  the  pollen  grains  in  Figures  378-381.  Do  you  notice 
any  resemblance? 

864.  Reproduction.  —  The  spores  are  the  reproductive 
bodies  of  ferns,  and  correspond  in  this  respect  to  the  seeds 
of  spermatophytes,  but  their  mode  of  reproduction  is  very 
different,  or  rather  seems  so,  because  here  the  process 
known  as  alternation  of  generations  first  becomes  apparent 
to  the  eye,  as  we  proceed  from  the  higher  plants  to  the 
lower.  The  same  thing  occurs  among  seed  plants  also, 
but  as  it  is  there  partly  concealed  within  the  seed,  botanists 
first  became  acquainted  with  it  through  the  study  of  spore- 
bearing  plants,  where  it  is  more  clearly  revealed.  What  is 
meant  by  it  will  be  better  understood  after  the  life  history 
of  the  ferns  has  been  studied. 

365.  The  Sporophyte.  —  The  spores  found  in  such  abun- 
dance on  the  fertile  pinnae  are  all  alike,  and  each  one  is 
capable  of  germinating  and  continuing  the  work  of  repro- 
duction without  the  necessity  of  any  such  union  as  we  saw 
taking  place  between  the  pollen  and  the  ovule  in  the 
spermatophytes.  The  plant  or  part  of  a  plant  that  bears 
these  reproductive  bodies  is  called  a  sporophyte,  or  spore 
plant,  and  with  its  crop  of  spores  makes  up  one  generation. 

366.  The  Prothallium.  —  When  one  of  these  spores  ger- 
minates, it  produces,  not  a  fern  plant  like  the  one  that 
bore  it,  but  a  small,  heart-shaped  body  like  that  shown  in 
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Figure  493,  called  a  prothallium.  Examine  one  of  these 
bodies  carefully  with  a  lens.  Observe  that  there  are  no 
veins  nor  fibrovascular  bundles,  and  the  whole  body  of  the 
plant  seems  to  consist  of  one  uniform  tissue.  Some  little 
rootlike  hairs,  called  rhizoids,  will  be  found  growing  on 
the  under  side,  but  these  are  shown  by  the  microscope 

to  be  mere  appendages 
of  the  epidermis  in  the 
nature  of  hairs,  and  not 
true  roots.  Such  a  body 
as  this,  in  which  there 
is  no  differentiation  of 
parts,  is  what  consti- 
tutes a  thallus.  It 
occurs  in  all  kinds  of 
plants  under  varying 
forms,  and  different 
names  are  given  to  it. 
In  the  ferns  it  is  called 
a  prothallium.  In  them 
it  is  generally  short- 
lived and  is  important  only  in  connection  with  the  work 
of  reproduction.  Note  its  heart-shaped  outline,  and  look 
just  below  the  deep  notch  at  the  apex  for  certain  little 
bottle-shaped  bodies  called  arcliegonia.  (They  will  prob- 
ably appear  under  the  lens  as  mere  dots,  or  may  not  be 
visible  at  all.)  These  correspond  to  the  pistils  of  seed 
plants.  Lower  down,  among  the  rhizoids,  or  near  the 
margin  of  the  prothallium,  are  certain  organs,  called  anthe- 
ridia,  corresponding  to  the  stamens  of  spermatophytes. 

367.  The  Gametophyte.  —  The  reproductive  cells  con- 
tained in  the  antheridia  and  archegonia  are  called  gametes 
and  from  them  the  prothallium  is  called  a  gametophyte,  or 
gamete  plant,  in  contradistinction  to  the  sporophyte  or 
spore  plant.  The  gametes  differ  from  ordinary  spores  in 
not  being  able  to  perform  the  work  of  reproduction  directly 
by  germination,  but  a  pair  of  them  must  first  unite  and  form 


493  49* 

493,  494.  —  Prothallium  of  a  common  fern 
(Aspidium) :  493,  under  surface,  showing 
rhizoids,  rh%  antheridia,  an,  and  archegonia, 
or;  494,  under  surface  of  an  older  game- 
tophyte, showing  rhizoids,  rh,  and  young 
sporophyte,  with  root,  w,  and  leaf,  b  (from 
Coulter's  "Plant  Structures"). 
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another  kind  of  spore  called  an  oospore,  which  is  capable 
of  germinating.  It  reproduces,  however,  not  the  simple 
thalluslike  gametophyte  from  which  it  sprang,  but  the 
beautiful  fern  plant,  or  sporophyte,  with  its  vascular  system 
and  complete  outfit  of  vegetative  organs  —  root,  stem, 
and  leaves. 

368.  Alternation  of  Generations.  —  We  all  know  the 
meaning  of  the  word  generation  as  applied  to  the  direct 
descendants  of  one  organism  from  another,  whether  animal 
or  plant.  When  two  successive  generations  produce  respec- 
tively ordinary  spores  and  oospores,  and  these  different 
kinds  of  spores  give  rise  to  organisms  unlike  in  structure 
or  habits  of  life,  there  is  said  to  be  an  alternation  of 
generations.  The  generation  which  bears  the  simple  spores 
(sporophyte)  is  said  to  be  asexual ;  the  one  which  produces 
the  gametes  and  oospores  is  sexual ;  that  is,  it  requires  the 
union  of  two  separate  bodies  to  produce  a  fertilized  germ, 
or  oospore.  Each  generation,  therefore,  it  will  be  observed, 
gives  rise  to  its  opposite,  the  asexual  sporophyte  producing 
the  sexual  gametophyte,  or  prothallium,  and  this  in  turn, 
through  its  gametes  and  oospores  reproducing  the  asexual 
sporophyte.  The  alternation  in  ferns  may,  in  general, 
be  expressed  to  the  eye  by  a  series  of  diagrams  like  those 
given  below.  The  words  in  each  line  are  synonyms  of 
those  immediately  above  or  below  them  in  the  other  lines, 
except  it  must  be  observed  that,  strictly  speaking,  it  is 
not  the  antheridia  and  archegonia,  but  the  spores  or 
gametes  contained  in  them  that  by  their  union  produce 
the  oospore. 

Fern  plant  — ^  Spores  — >-  Prothallium  mm>m\  A  th    . ..     /""^" Oospore  — ^  Fern  plant 
Sporophyte  — >-  Spores  — ►■  Gametophyte  — >-S  r  \  — >-  Oospore  — >-  Sporophyte. 

Asexual  gen. -*- Spores  — >- Sexual  gen.— *"\G  _      y— >- Oospores —>- Asexual  gen. 

869.  Advantages  of  Alternation.  —  This  roundabout 
mode  of  reproduction  would  hardly  have  been  developed 
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unless  it  had  been  of  some  benefit  to  the  plants  practicing 
it.  The  chief  advantage  seems  to  be  in  more  rapid  mul- 
tiplication and  consequently  better  chance  to  propagate  the 
species.  Only  one  plant  is  produced  by  each  oospore,  and 
if  this  were  a  gametophyte  with  its  limited  number  of 
archegonia,  multiplication  would  be  slow;  but  the  sporo- 
phyte  with  its  millions  of  spores,  each  capable  of  produc- 
ing a  new  individual,  enables  the  species  to  multiply 
indefinitely.  On  the  other  hand,  the  interposition  of  a 
gametophyte,  or  sexual  generation,  secures  the  introduc- 


495-499.  — A  kind  of  pteridophyte  {Selaginella  mariensii)  with  its  organs  ot 
fructification :  495,  a  fruiting  branch ;  496,  a  microsporophyll  with  a  microsporan- 
gium,  showing  microspores  through  a  rupture  in  the  wall ;  497,  a  megasporophyU 
with  a  megasporangium ;  498,  megaspores;  499,  microspores  (from  COULTER'S 
"Plant  Structures"). 
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tion  of  a  new  strain  at  each  alternation,  with  the  advan- 
tages of  cross-fertilization  (Sec.  312). 

370.  Microspores  and  Macrospores.  —  The  method  of  re- 
production  in  other  pteridophytes  is  similar  in  all  essentials 
to  that  of  the  ferns,  except  that  in  some  of  the  orders  it 
is  even  more  complicated.  The  sporophyte,  instead  of 
producing  spores  which  are  all  alike,  bears  two  kinds  of 
fruiting  organs  called  sporophylls  (spore-bearing  leaves), 
one  of  which  produces  sporangia  containing  large  bodies 
called  megaspores,  or  macrospores,  the  other  smaller  ones 
called  microspores.  These  large  and  small  spores  give  rise 
to  different  kinds  of  gametophytes,  one  bearing  arche- 
gonia,  the  other  antheridia,  and  it  is  only  by  the  union  of 
a  pair  of  gametes  from  each  kind  that  an  oospore  capable 
of  producing  another  sporophyte  can  originate.  This 
complicated  arrangement  may  be  expressed  to  the  eye  by 
a  diagram  something  like  the  following,  in  which  S  stands 
for  sporophyte,  G  for  gametophyte,  mgs.  for  megaspore, 
mcs.  for  microspore,  mgsph.  for  megasporophyll,  mcsph.  for 
microsporophyll,  gam.  for  gamete,  and  00.  for  oospore. 

s  /  mgsph.  — >-  mgs.  — >-  archegonial  G.  — >-  gam.  V         ^  §    efc 

\mcsph. — >-mcs. — ►-  antheridial  G. — ►-gam./  *  *f 

PRACTICAL  QUESTIONS 

i.  Have  ferns  any  economic  use  —  that  is,  are  they  good  for  food, 
medicines,  etc.  ? 

2.  What  is  their  chief  value? 

3.  Under  what  ecological  conditions  do  they  grow? 

4.  Are  they  often  attacked  by  insects,  or  by  blights  and  disease  of 
any  kind? 

5.  Of  what  advantage  is  it  to  ferns  to  have  their  stems  under  ground, 
In  the  form  of  rootstocks  ?    ( 1 95 . ) 

6.  What  causes  the  young  frond  of  ferns  to  unroll?    (162,  204.) 

7.  Name  the  ferns  indigenous  to  your  neighborhood. 

8.  Which  of  these  are  most  ornamental,  and  to  what  peculiarities  ot 
structure  do  they  owe  that  quality? 

9.  Are  cultivated  ferns  usually  raised  from  the  spores  or  in  some 
other  way?    Why? 
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STUDY  OP  A  BRYOPHYTE 

Material.  —  Any  of  the  common  thalloid  or  flat-bodied  liverworts. 
They  can  generally  be  found  growing  with  mosses  on  wet,  dripping  rocks 
and  the  shady  banks  of  streams,  and  are  easily  recognized  by  their  flat, 
spreading  habit,  which  gives  them  the  appearance  of  green  lichens. 
Marchantia  polymorpha  (Fig.  500),  one  of  the  largest  and  best  speci- 
mens for  study,  is  common  in  shady,  damp  ground  throughout  the  north- 


50a  —  Umbrella  liverwort  {Marchantia  polymorpha)  ;  portion  of  a  thallus  about 
natural  size,  showing  dichotomous  branching:  //,  archegonial  or  female  recep- 
tacles ;  r,  rhizoids. 

era  States.  Lunularia,  a  smaller  species  that  can  be  recognized  by 
the  little  crescent-shaped  receptacles*  on  some  of  the  divisions  of  the 
thallus,  is  abundant  in  greenhouses  almost  everywhere,  on  the  floor,  or 
on  the  sides  of  pots  and  boxes  kept  in  damp  places.  Specimens  of  this 
can  be  procured  by  city  classes,  but  the  spore-bearing  receptacles  are 
seldom  or  never  present,  the  species  being  an  introduced  one  and  possi- 
bly rendered  sterile  by  changed  conditions.  Marchantia  polymorpha 
is  the  specimen  described  in  the  text,  but  any  allied  species  will  do. 
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371.  Examination  of  a  Liverwort. — The  Thallus.    The 

broad,  flat,  branching  organ  that  forms  the  body  of  the 

plant  is  the  thallus.     Examine 

the  end  of  each  branch;   what 

do  you  find  there  ?     Are  the  two 

forks  into  which  the  apex  of  the 

branches    divide    equal    or    un- 
equal?    Do   you   see   anything 

in  these  forking  apexes  to  remind 

you  of  the  heart-shaped  prothal- 

lium  of  the  fern  ?    Are  there  any 

other    points    of     resemblance 

between   them  ?      Compare   the 

growing  end  with  the  distal  one ; 

does  it  proceed  from  a  true  root  ? 

Notice  that  as  the  lower  end  dies 

the  growing  branches  go  on  increasing  and  reproducing 

the  thallus. 

Do  you  find  anything  like  a  midrib?     If  so,  trace  it 

along  the  branches  and 
stem ;  where  does  it  end  ? 
Does  it  seem  to  be  formed 
like  the  midrib  of  a  dicoty- 
ledon?    Hold  a  piece  of 


501. —  Under  side  of  an  arche- 
gonial  receptacle  enlarged.  The 
archegonia  are  borne  among  the 
hairs  on  the  under  surface,  which 
is  presented  to  view  in  the  figure ; 
/,  a  spore  case. 


503.  — A  portion  of  the  upper 
epidermis  of  marchantia,  magnified, 
showing  rhomboidal  plates  with  a 
stoma  in  each. 

the  thallus  up  to  the  light 
and  see  if  you  can  detect 
any  veins.  Is  it  of  the 
same  color  in  all  parts,  and 
if  there  is  a  difference  can 
you  give  a  reason  for  it  ?  Examine  the  upper  surface  with 
a  lens.     Peel  off  a  piece  of  the  epidermis,  place  it  between 


503.  —  Portion  of  a  thallus  bearing  an 
antheridial  disk  or  receptacle,  d,  and  gem- 
mae, ^.^. 
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two  moistened  bits  of  glass  and  hold  it  up  to  the  light,  keep- 
ing the  upper  surface  toward  you ;  what  is  its  appearance  ? 
Observe  a  tiny  dot  near  the  center  of  the  rhomboidal 
areas  into  which  the  epidermis  is  divided  and  compare  it 
with  your  drawings  of  stomata  (Sec.  16).  What  should 
you  judge  that  these  dots  are? 

372.  Rhizoids.  — Wash  the  dirt  from  the  under  side  of  a 
thallus  and  examine  with  a  lens ;  how  does  it  differ  from 
the  upper  surface  ?  Observe  the  numerous  rootlike  hairs, 
or  rhizoids.  What  is  their  color  ?  Where  do  they  spring 
from  ?  These  are  not  true  roots,  but  hairs  that  have  taken 
upon  themselves  the  function  of  absorption,  and  do  not 
imply  any  actual  differentiation  of  tissues. 

Plant  a  growing  thallus  branch  in  moist  earth  so  that 
the  upper  side  will  lie  next  the  soil  and  watch  for  a  week 
or  two,  noting  what  changes  take  place.     What  would  you 

infer  from  this  as  to  the  cause 
of  the  difference  between  the 
two  surfaces?  Would  rhizoids 
be  of  any  use  on  the  upper  side  ? 
Stomata  on  the  under  side  ? 

373.  Gemmae.  —  Look  along 
the  upper  surface  of  some  of 
your  specimens  for  little  saucer- 
shaped  (in  Lunularia,  crescent- 
shaped)  cupules  or  cavities. 
Notice  the  border,  whether  it 
is  toothed  or  entire,  and  see  if 
you  can  tell  what  the  cupules 
contain.  These  little  bodies, 
called  gemma,  are  a  kind  of  bud, 
by  which  the  plant  propagates 
itself  somewhat  as  the  onion 
and  the  tiger  lily  do  by  means  of 
bulblets.  Sow  some  of  the  gem- 
mae on  moist  sand,  cover  them  with  a  tumbler  to  prevent 
evaporation,  and  watch  them  develop  the  thalloid  structure. 


504-507.  —  Lunularia,  a  common 
liverwort :  504,  portion  of  a  thallus 
of  about  natural  size :  gtg% gemmae; 
505,  a  fertile  plant  with  fruiting 
receptacles;  506,  an  enlarged  sec- 
tion of  one  of  the  fruiting  recepta- 
cles ;  507,  portion  of  a  sterile  thallus 
slightly  enlarged,  showing  one  of 
the  crescent-shaped  gem  mas  from 
which  the  plant  takes  its  name. 
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374.  Reproduction  by  Spores.  —  If  possible,  procure  a 
thallus  with  upright  pedicels  bearing  enlargements  at  the 
top  like  those  represented  in  Figures  500  and  502.  These 
are  receptacles  containing  spore  cases  corresponding  to  the 
archegonia  and  antheridia  of  the  fern  prothallium.  Notice 
their  difference  in  form,  the  one  (Fig.  502)  umbrella  shaped 
and  scalloped  round  the  edges,  the  other  (Fig.  500)  rayed, 
like  the  spokes  of  a  wheel.  The  first  produce  antheridia 
only,  and  the  second  archegonia.  Examine  both  surfaces 
of  each,  and  then  vertical  sections,  under  a  lens.  Notice 
that  the  antheridia  grow  from  the  upper  surface  of  the 
scalloped  disks,  the  archegonia  from  the  underside  of  the 
rayed  ones,  concealed  in  the  heavy  covercles  that  depend 
from  the  rays  (Fig.  501).  The  archegonia  and  antheridia, 
as  in  the  ferns,  produce  different  kinds  of  reproductive 
cells  called  gametes,  and  so  the  thallus  that  forms  the  plant 
body  of  the  liverwort  is  the  gametophyte  and  corresponds 
to  the  prothallium  of  the  fern.  When  one  of  the  gametes 
from  an  antheridium  enters  an  archegonium  and  fuses 
with  the  other  kind  of  gamete  contained  there,  an  oospore 
is  formed  as  in  the  fern,  which  is  capable  of  germinating 
and  producing  a  new  growth.  But  instead  of  falling  to 
the  ground  and  giving  rise  to  an  independent  plant  like  the 
sporophyte  of  the  fern,  the  oospore  germinates  within  the 
receptacle  and  produces  there  an  insignificant  spore  case 
(/>  Fig-  501),  containing  ordinary  spores  and  thus  repre- 
senting in  a  reduced  form  the  sporophyte  that  is  so  conspic- 
uous a  feature  of  the  ferns.  These  spores,  on  germinating, 
produce  the  liverwort  thallus  body  or  gametophyte,  thus 
completing  the  cycle  of  generations.  Notice  that  in  the 
liverwort  (and  all  bryophytes),  the  thallus  or  gametophyte, 
is  the  important  part  of  the  plant  and  performs  all  the 
vegetative  functions,  while  the  sporophyte  is  a  small,  insig- 
nificant body  that  never  becomes  detached  from  the  game- 
tophyte and  has  no  independent  existence.  In  the  fern 
and  other  pteridophytes  just  the  reverse  is  true ;  the  sporo- 
phyte constitutes  the  beautiful  plant  body  that  we  all  admire 
so  much,  while  the  gametophyte,  though  it  does  attain  a 
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separate  existence,  appears  only  as  an  obscure  prothallium 
that  is  usually  as  short  lived  as  it  is  inconspicuous. 

375.  Alternation  of  Generations  in  Seed  Plants.  — While 
the  alternation  of  generations  is  more  conspicuous  in 
pteridophytes  and  bryophytes,  it  occurs  also  among  the 
algae,  and  is  universal,  though  in  a  masked  form,  among 
the  spermatophytes.  It  is  therefore  very  important  to 
have  a  clear  idea  of  what  it  means,  for  the  chief  turning 
points  in  the  life  history  of  all  plants  are  connected  with 
it,  and  the  natural  relationships  of  the  different  groups 
and  their  distribution  according  to  those  relationships 
depend  largely  upon  a  comparison  of  the  reproductive 
processes  in  the  various  classes  and  orders.  These  studies 
are  too  intricate  and  technical  to  be  even  outlined  here ; 
suffice  it  to  say  that  some  of  the  gymnosperms  —  pines, 
yews,  cycads,  etc. — show  striking  similarities  in  their  repro- 
ductive processes  to  those  of  the  higher  pteridophytes,  and 
through  them  a  repetition  of  the  most  salient  features  of 
the  alternation  of  generations  in  the  highest  seed  plants 
has  been  traced.  Briefly  stated,  we  may  say  that  the 
stamens  of  spermatophytes,  and  the  pistils,  or  rather  the 
carpels,  which  we  saw  to  be  transformed  leaves,  represent 
the  sporophylls  (Sec.  370)  of  the  higher  pteridophytes. 
The  pollen  sacs  and  ovules  are  sporangia,  bearing  micro- 
spores and  megaspores  (Sec.  370),  represented  respec- 
tively by  the  pollen  grains  in  the  anther  and  the  embryo 
sac  in  the  ovule.  These  go  through  a  series  of  micro- 
scopic changes  in  the  body  of  the  ovule  analogous  to  the 
production  of  the  oospore  in  the  archegonia  of  ferns  and 
liverworts,  but  the  process  is  so  obscure  that  to  an  ordinary 
observer  the  pollen  grains  and  ovule  appear  to  be  the  real 
gametes,  and  were  supposed  to  be  such,  by  the  older  bota- 
nists. The  fertilized  germ  cell  in  the  embryo  sac  (Sec.  327) 
corresponds  to  an  oospore,  the  endosperm  found  in  all 
seeds  (previous  to  its  absorption  by  the  cotyledons)  is  a 
rudimentary  gametophyte,  and  the  embryo  in  the  matured 
seed,  the  undeveloped  sporophyte,  destined,  after  germina- 
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tion  and  further  growth,  to  produce  a  new  generation  of 
microspores;  i.e.  pollen  grains,  and  megaspores  (embryo 
sac),  and  so  on,  through  the  cycle. 

376.  Relative  Importance  of  Gametophyte  and  Sporophyte. 

—  It  is  important  to  notice  that  the  progressive  diminution 
of  the  gametophyte  in  comparison  with  the  sporophyte 
which  we  saw  taking  place  in  proceeding  from  the  bryo- 
phytes  to  pteridophytes,  reaches  its  climax  in  the  spermato- 
phytes,  where  it  is  reduced  to  such  insignificance  that  it  is 
only  by  certain  analogies  of  structure  and  function  that  it 
can  be  recognized  at  all.  It  remains  permanently  inclosed 
within  the  walls  of  the  ovary  and  is  absorbed  by  the  sporo- 
phyte during  germination,  or  even  earlier  in  those  seeds 
classed  as  ex-albuminous.  The  sporophyte,  on  the  other 
hand,  represents  the  fully  organized  plant,  and  attains 
among  dicotyledons  the  highest  development  of  vegetable 
structure. 

THE  ALOB 

Material.  —  Collect  in  a  bottle  some  of  the  green  scum  found  in 
stagnant  pools,  ditches,  and  sluggish  streams  everywhere,  and  vari- 
ously known  as  frog  spit,  pond  scum,  brook  silk,  etc.  In  cities  and 
other  places  where  specimens  are  not  easily  procured,  it  can  be  culti- 
vated in  a  simple  aquarium  made  of  a  wide-mouthed  glass  jar  with  a 
few  pebbles  and  sticks  at  the  bottom. 

377.  Variety  of  Forms.  —  This  group  embraces  plants 
of  the  greatest  diversity  of  form  and  structure,  from  the 
minute  volvox  and  desmids  that  hover  near  the  uncertain 
boundaries  dividing  the  vegetable  from  the  animal  world, 
to  the  giant  kelps  of  the  southern  ocean,  which  sometimes 
attain  a  length  of  from  six  hundred  to  one  thousand  feet. 
The  fresh-water  algae  are  all  very  small,  and  those  of  them 
that  are  visible  to  the  naked  eye  belong  mostly  to  the  fila- 
mentous group,  so  called  from  their  slender  threadlike  thalli, 
that  look  like  bits  of  fine  green  floss  floating  about  in  the 
water. 

378.  Examination  of  a  Specimen.  —  Place  a  drop  or  two 
of  fresh  pond  scum  on  a  piece  of  glass  and  examine  with 
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a  lens.  Of  what  does  it  appear  to  consist  ?  Are  the  fila- 
ments all  alike,  or  are  they  of  different  lengths  and  thick- 
ness ?  Soak  a  number  of  them  in  alcohol  for  half  an  hour 
and  examine  again;  where  has  the  green  matter  gone? 
Do  these  algae  contain  chlorophyll?  (Sec.  25). 

379.  Spirogyra.  —  The  filamentous  algae  are  very  numer- 
ous, and  your  drop  of  pond  scum  will  probably  contain  sev- 
eral kinds.  At  least  one  of  these,  it 
is  likely,  will  be  a  Spirogyra,  as  this 
is  one  of  the  commonest  and  most 
widely  distributed  of  them  all.  This 
genus  takes  its  name  from  the  spiral 
bands  in  which  the  chlorophyll  is 
usually  disposed  (Fig.  508)  within 
the  cells.  These  bands  are  single  in 
some  species,  in  others  they  combine 
and  intercross  in  various  ways,  form- 
ing most  beautiful  patterns  when 
viewed  under  the  microscope.  Each 
filament   is    seen,   when    sufficiently 

magnified,  to  consist  of  a  number  of  more  or  less  cylin- 
drical cells  joined  together  in  a  vertical  row,  and  thus 
forming  the  simple  threadlike  thallus  that  characterizes 
this  class  of  algae.  Physiologically,  each  cell  is  an  inde- 
pendent individual,  and  often  exists  as  such. 

380.  Vegetative  Multiplication.  —  Some  of  the  algae,  so 
far  as  our  present  knowledge  goes,  have  only  the  one  form 
of  reproduction  known  as  vegetative  multiplication,  or  fis- 
sion (splitting).  A  cell  divides  itself  in  two,  each  half 
grows  into  a  distinct  cell,  which  again  divides,  forming 
new  cells,  and  so  on,  till  millions  of  individuals  may  result 
from  a  single  mother  cell  in  a  few  days,  or  in  some  cases, 
in  a  few  hours.  This  method  of  reproduction  takes  place 
in  some  form  or  other  in  almost  all  plants,  the  propagation 
by  buds,  tubers,  rootstocks,  runners,  etc.,  among  sperma- 
tophytes  being  nothing  but  a  mode  of  vegetative  multi- 
plication. 


S°9 

508,  509.  —  Spirogyra 
(magnified) :  508,  two  fila- 
ments beginning  to  conju- 
gate; 509,  formation  of 
spores. 
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381.  Conjugation.  —  Another  method  of  reproduction  is 
by  the  formation  of  spores.  In  spirogyra  and  many  other 
algae  the  spores  are  formed  by  the  method  known  as  coti~ 
jugation,  that  is,  joining  together.  The  cells  of  two  adja- 
cent filaments  send  out  lateral  protuberances  toward  each 
other  (Fig.  509),  and  when  the  ends  of  these  protuber- 
ances meet,  the  protoplasm  in  each  contracts,  the  contents 
of  one  pass  over  into  the  other,  the  two  coalesce  and  form 
a  new  cell  but  little,  if  any,  larger  than  the  original  con- 
jugating bodies.  This  cell  germinates  under  favorable 
conditions  and  produces  a  new  individual 


m 


382.  Diatoms  and  Desmids.  —  These  two  groups  are  alike 
in  their  microscopic  size,  in  their  simple  structure,  and  in 
the  interest  that  attaches  to  them  on  account  of  their 
enormous  numbers  and  their  great  beauty  and  variety  of 
form,  but  otherwise  they  are  not  nearly  related  orders. 
The  diatoms  are  so  different  from  all  other  vegetable 
structures  that  they  are 
placed  by  some  bota- 
nists in  a  class  to  them- 
selves ;  others  group 
them  among  the  algae. 
They  consist  of  simple       ^^  (J^ly  magnified5)X! 

Cells   inclosed    in   a  Very     510,  511,    Grammatophora  serpentina;    512, 

hard  mineral  covering  5I* FragUuria  viresceHS' 
formed  of  two  valves,  one  of  which  fits  over  the  other  like 
the  lid  of  a  pasteboard  box.  They  are  of  a  brown  color 
and  of  almost  every  conceivable  shape  (Figs.  510-513). 
Not  less  than  ten  thousand  species  have  been  described, 
and  immense  deposits  of  rock  in  various  parts  of  the 
world  are  formed  by  the  flinty  coverings  of  millions  of 
these  microscopic  creatures  that  once  floated  in  the  seas 
of  past  geologic  ages. 

The  desmids  were  for  a  long  time  classed  with  animals, 
but  have  now  been  handed  over  definitively  to  the  botanist. 
They  are  of  a  bright  green  color,  and  are  further  distin- 
guished from  the  diatoms  by  their  perfect  bilateral  sym- 


Digitized  by  LiOOQ IC 


ZJO  SEEDLESS   PLANTS 

metry;  that  is,  both  sides  of  a  cell  are  just  alike.  They 
are  found  only  in  fresh  water ;  diatoms  inhabit  either  salt 
water  or  fresh. 


5*4  5*5  5*6  517 

514-517. — Desmids  (highly  magnified) :  514,  Micrasterias papillifera  ;  $i$,Mura- 

st trios  morsa;  516,  Cosmarium  polygonum ;  517,  Xanthidium  aculeatum* 

383.  Place  in  Nature.  —  Algae  exist  in  vast  multitudes 
both  as  to  the  number  of  species  and  of  individuals.  They 
all  contain  chlorophyll,  but  in  a  few  fresh-water  forms 
and  in  most  seaweeds  it  is  obscured  by  pigments  of  brown 
or  red  to  which  the  brilliant  coloration  of  these  plants  is 
due.  The  presence  of  these  pigments  probably  has  some 
relation  to  their  peculiar  environment,  especially  in  the 
case  of  those  growing  in  deep  water,  where  the  action  of 
light  upon  the  chlorophyll  is  greatly  diminished  and  altered 
by  refraction.  Their  variations  in  color  form  a  convenient 
basis  of  classification,  and  botanists  divide  algae  into  six 
great  orders,  according  to  their  color.  The  spirogyra  and 
most  fresh-water  species  belong  to  the  order  of  Chloro- 
phycecz,  or  Green  Algae.  This  class  is  of  special  interest 
because  from  it  all  the  higher  forms  of  vegetable  life  are 
believed  to  have  been  derived. 

PRACTICAL  QUBSTIOWS 

1 .  Are  any  of  the  green  algae  parasitic  ?    How  do  you  know  ?    (25.) 

2.  What  is  their  effect  upon  the  atmosphere  ;  that  is,  do  they  tend 
to  purify 'it  by  giving  off  oxygen,  or  the  reverse  ?    (24,  25.) 

3.  Why  is  their  presence  in  water  regarded  as  denoting  unhygienic 
conditions  ? 

4.  Refer  to  the  experiment  in  Section  22,  and  account  for  the  bub- 
bles and  froth  that  usually  accompany  these  plants  in  the  water. 

5.  Can  you  suggest  any  other  causes  than  the  elimination  of  oxygen 
that  might  produce  the  same  effect  ? 

6.  Is  the  presence  of  these  gas  bubbles  of  any  use  to  the  plants  ? 

7.  Should  you  expect  to  find  parasites  among  the  green  algae  ?  Why  ? 
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384.  What  is  a  Fungus?  —  The  fungi  are  all  (with  a 
few  doubtful  exceptions)  parasites  or  saprophytes  which 
have  lost  their  chlorophyll  and  become  incapable  of  sup- 
porting an  independent  existence.  Biologists  are  divided 
as  to  their  position  in  the  genealogical  tree  of  life.  The 
weight  of  authority  at  present  seems  to  incline  to  the  view 
that  they  are  degenerate  forms  derived  from  the  algae, 
while  others  regard  them  not  as  degraded  descendants  of 
higher  forms,  but  as  representatives  of  the  lowest  primor- 
dial types  from  which  higher  organizations  have  arisen. 
If  they  represent  a  degraded  and  degenerate  type,  they 
have  been  so  modified  by  their  parasitic  habits  as  greatly 
to  obscure  their  relationship  and  render  their  position  in 
the  general  scheme  of  life  a  very  doubtful  one.  They 
represent  an  offshoot,  or  side  branch  as  it  were,  of  the 
great  evolutionary  line,  and  so  will  be  considered  in  a 
chapter  by  themselves. 

385.  Economic  Importance.  —  On  account  of  their  im- 
mense numbers,  reaching  at  present  the  enormous  total  of 
forty-five  thousand  known  species,  and  of  the  parasitic  habit, 
which  causes  them  to  enter  the  bodies  of  other  plants  and 
of  animals,  fungi  are  of  great  economic  importance,  espe- 
cially the  various  microscopic  forms  grouped  under  the 
head  of  Bacteria.  These,  by  their  rapid  multiplication 
within  the  blood  and  the  tissues  of  their  victims,  produce 
the  most  fatal  and  destructive  diseases.  They  are  the  small- 
est living  organisms,  and  are  always  floating  in  the  atmos- 
phere, so  that  with  every  breath  we  draw,  large  numbers 
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of  them  are  inhaled.     Fortunately,  however,  most  of  them 
are  harmless,  unless  inhaled  in  very  great  numbers  or 
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518,  519.  —  Milk  (highly  magnified)  :  518,  pure,  fresh  milk;  519,  milk  that  has 
stood  for  hours  in  a  warm  room  in  a  dirty  dish,  showing  fat  globules  and  many 
forms  of  bacteria. 

under  certain  unhealthful  conditions,  while  a  few,  such  as 
the  yeast  fungus  and  the  bacteria  concerned  in  the  pro- 
cesses of  decomposition,  are  very  useful.     The  presence  of 
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590-523.  —  Forms  of  bacteria:  590,  bacteria  of  consumption  {Bacillus  tubercu- 
losis) ;  521,  cholera  bacillus ;  522,  bacilli  of  anthrax,  showing  spores ;  523,  typhoid 
bacillus. 

bacteria  in  the  soil  is  also  of  importance  sometimes,  since 
through  their  agency  the  nitrogen  compounds  are  rendered 
soluble  by  the  roots  of  plants  (Sec.  198). 

386.  Difficulty  of  Classification. — The  life  history  of 
fungi  in  general  is  very  obscure  and  difficult  to  trace,  both 
on  account  of  the  microscopic  size  of  the  great  majority  of 
them,  and  of  the  curious  habit  of  polymorphism  exhibited 
by  many  species;  that  is,  the  same  individual  appears 
under  entirely  different  forms  at  different  stages  of  its  ex- 


Digitized  by  LiOOQ  IC 


MUSHROOMS 


273 


istence,  like  an  insect  undergoing  metamorphosis,  so  that 
it  is  often  impossible  to  tell  whether  a  given  specimen 
belongs  to  a  distinct  group  or  is  merely  a  form  of  the  same 
species  at  a  different  stage  of  its  existence. 

Our  knowledge  of  them  being  so  imperfect,  their  classi- 
fication is  in  great  confusion,  and  any  grouping  of  them 
must  be  considered  as  in  a  great  measure  provisional  only. 

PRACTICAL  QUB8TI0HS 

1.  Why  ought  preserved  fruits  and  vegetables  to  be  scalding  hot 
when  put  into  the  can?    (385.) 

2.  Why  is  it  necessary  to  exclude  the  air  from  them?    (385.) 

3.  Why  does  using  boiled  water  for  drinking  render  a  person  less 
liable  to  disease?    (142,  385.) 


MUSHROOMS 

Material.  —  Any  land  of  gilled  mushroom  in  different  stages  of 
development,  with  a  portion  of  the  substratum  on  which  it  grows,  con- 
taining some  of  the  so-called  spawn.  In  city  schools  the  common  mush- 
room sold  in  the  markets  (Agaricus  campestris)  can  usually  be  obtained 
without  difficulty.  It  would  be  advisable  to  buy  some  of  the  spawn  and 
raise  a  crop  in  the  schoolroom,  as  then  all  parts  of  the  plant  would  be 
on  hand  for  examination.  Full  directions  for 
cultivating  this  fungus  are  given  in  Bulletin 
53  of  the  U.S.  Department  of  Agriculture. 
From  six  to  twelve  hours  before  the  lesson 
is  to  begin,  cut  the  stem  from  the  cap  of  a 
mature  specimen  close  up  to  the  gills,  lay 
the  gills  downward  on  a  piece  of  clean  paper, 
cover  them  with  a  bowl  or  pan  to  keep  the 
spores  from  being  blown  about  by  the  wind 
and  leave  them  until  a  print  (Fig.  532)  has 
been  formed. 

387.  Examination  of  a  Typical 
Specimen.  —  The  most  highly  spe- 
cialized of  the  fungi,  and  the  easiest 
to  observe  on  account  of  their  size 
and  abundance,  are  the  mushrooms 
that  are  such  familiar  objects  after 
every  summer  shower.  The  gilled 
kind  —  those  with  the  rayed  laminae 


524. — Deadly  agaric  {Ama- 
nita phalloidcs),  showing  the 
broad  pendent  annulua,  a, 
formed  by  the  ruptured  veil, 
the  cup  at  the  base,  c,  and 
floccose  patches  on  the  pilous, 
left  by  the  breaking  up  of  the 
volva. 
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under  the  cap  —  are  usually  the  most  easily  obtained. 
Gather  a  specimen  of  some  of  these  according  to  the 
directions  given  above,  and  examine  them  as  soon  as 
possible,  since  they  decay  very  quickly. 

388.  The  Mycelium.  —  Examine  some  of  the  white 
fibrous  substance  usually  called  spawn,  through  a  lens. 
Notice  that  it  is  made  up  of  fine  white 
threads  interlacing  with  each  other, 
and  often  forming  webby  mats  that 
ramify  to  a  considerable  distance 
through  the  substratum  of  rotten  wood 
or  other  material  upon  which  the 
fungus  grows.  These  threads  are 
called  hyphce,  and  are  apt  to  be  mis- 
taken for  roots,  but  they  are  really 
the  thallus  or  true  vegetative  body 
of  the  plant,  the  part  rising  above 
ground  and  usually  regarded  as  the 
mushroom,  being  only  the  fruit,  or 
reproductive  organ.  The  thallus  of 
all  fungi  is  called  a  mycelium  from 
mycetes,  a  Greek  word  meaning  fungi 


525.  —  Mycelium  of  a 
mushroom  {Agaricus  cam- 
pestris)  with  young  buttons 
(fruiting  organs)  in  differ- 
ent stages :  I,  a,  3, 4, 5,  sec- 
tions of  fructification  at 
successive  periods  of  devel- 
opment, m,  mycelium;  st, 
stipe;  /,  pileus;  /,  gill,  or 
iamina ;  v%  veil. 


389.  The  Button.  — Look  on  the 
mycelium  for  one  of  the  small  round 
bodies  called  buttons  (Fig.  525).  These  are  the  beginning 
of  the  fruiting  body,  popularly  known  as  the  mushroom, 
and  are  of  various  sizes,  some  of  the  youngest  being 
barely  visible  to  the  naked  eye.  After  a  time  they  begin 
to  elongate  and  make  their  way  out  of  the  substratum. 

390.  The  Veil  and  Volva. —  Make  a  vertical  section 
through  the  center  of  one  of  the  larger  buttons  after  it  is 
well  above  ground,  and  sketch.  Notice  whether  it  is  en- 
tirely enveloped  from  root  to  cap  in  a  covering  membrane — 
the  volva  (Fig.  526,  a)  —  or  whether  the  enveloping  mem- 
brane extends  only  from  the  upper  part  of  the  stem  to  the 
margin  of  the  cap  —  the  veil  (Fig.  526,  d);  whether  it  has 
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526. — Diagram  of  unexpanded  Ama- 
nita, showing  parts :  a,  volva ;  b,  pileus ; 
c,  gills ;  d,  veil ;  e,  stipe ;  m,  mycelium. 


both  veil  and  volva,  or  finally  whether  it  is  naked,  that 
is,  devoid  of  both. 

Next  take  a  fully  expanded  sx      ..  x^x    ^ 

specimen  and  observe  ]y, 

391.  The  Stipe,  or  stalk. 
Notice  as  to  length,  thick- 
ness, color,  and  position, 
that  is,  whether  it  is  in- 
serted in  the  center  of  the 
cap  or  to  one  side  (excen- 
tric),  or  on  one  edge  (lateral). 
Observe  the  base,  whether 
bulbous,  tapering,  or  straight, 
and  whether  surrounded  by 
a  cup,  or  merely  by  con- 
centric rings  or  ragged  bits 
of  membrane  (the  remains 
of  the  volva).  Look  for  the  annulus  or  ring  (remains  of 
the  veil)  near  the  insertion  of  the  stipe 
into  the  cap,  and  if  there  is  one,  notice 
whether  it  adheres  to  the  stipe,  or 
moves  freely  up  and  down  as  in  Figure 
527,  a ;  whether  it  is  thick  and  firm,  or 
broad  and  membranous  so  that  it  hangs 
like  a  sort  of  curtain  round  the  upper 
part  of  the  stipe  (Fig.  524,  a).  Break 
the  stem  and  notice  whether  it  is  hollow 
or  solid,  observe  also  the  texture, 
whether  brittle,  cartilaginous,  fibrous, 
fleshy,  etc.     Next  observe  the 

392.  Pileus,  or  cap,  as  to  color  and 
surface,  whether  dry,  or  moist  and 
sticky;  smooth,  or  covered  with  scurf 
or  scales  left  by  the  remains  of  the 
volva,  as  it  was  stretched  and  broken 
up  by  the  expanding  cap  (Fig.  527,  /,  /).  Note  also  the 
size  and  shape,  whether  conical,  expanded,  funnel  shaped 


527. — Parasol  mush- 
room {Lepiota  procerd), 
showing  movable  an- 
nulus: stt  stipe;  a,  an- 
nulus, or  ring;  u,  umbo; 
ptp,  floccose  patches  left 
byrolva. 
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(infundibuliformj  Fig.  528);  umbonate,  having  a  protuber- 
ance at  the  apex  (Fig.  527),  etc; 
whether  the  margin  is  turned  up 
at  the  edge  (revolute,  Fig.  524), 
^Wf/05S8T  or  under  (involute,  Fig.  527).  Look 
at  the  under  surface  and  examine 

393.  The  Gills,  or  laminae.  — 
Notice  whether  they  are  broad 
or  narrow,  whether  they  extend 
straight  from  stem  to  margin  or 
are  rounded  at  the  ends,  or  are 
curved, 

528. -- Chanterelle  (Cantha-  .      - 

rellus  cibarius),  with  infundi-  tOOthed, 

buliform  pileus  and  decurrent  or  Jobed 
gills. 

in  any 
way.  Notice  their  attachment 
to  the  stipe,  whether  free,  not 
touching  it  at  all;  adnate, 
attached  squarely  to  the  stem 
at  their  anterior  ends ;  or  decur- 
rent, running  down  upon  the 
stem  for  a  greater  or  less  dis- 
tance (Fig.  528). 

394.   The    Hymenium.  —  Cut 

a  tangential  section  through  one 
side  of  the  pileus  and  sketch 
as  it  appears  under  the  lens. 
If  a  very  thin  cross  section  of 
one  of  the  gills  is  made  and 
placed  under  the  microscope 
it  will  appear  as  in  Figure  529. 
More  highly  magnified  sections 
are  shown  in  Figures  530,  531. 
The  blade  of  the  gill,  called  the 
tratna,  is  covered  on  both  sides 
by  a  membranous  layer  bearing 
elongated  club-shaped  cells  set 


539-531.  —  Sections  of  a  gilled 
mushroom :  599,  through  one  side, 
showing  sections  of  the  pendent 
gills,  g*  g,  (slightly  magnified) ; 
530,  one*  of  the  gills  more  enlarged, 
showing  the  central  tissue  of  the 
traraa,  tr,  and  the  broad  border 
formed  by  the  hymenium,  h\  531, 
a  small  section  of  one  side  of  a  gill 
very  much  enlarged,  showing  the 
club-shaped  basidia,  b,  b,  standing 
at  right  angles  to  the  surface,  bear- 
ing each  two  small  branches  with 
a  spore,  s,  s,  at  the  end.  The 
sterile  paraphyses,  /,  are  seen 
mixed  with  the  basidia, 
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upon  it  at  right  angles  to  the  surface  (Fig.  530).  Some 
of  these  put  out  from  two  to  four,  or  in  some  species  as 
many  as  eight  little  prongs,  each  bearing  a  spore  (Fig. 
531,  s,  s\  while  others  remain  sterile.  The  spore-bearing 
cells  are  called  basidia,  the  sterile  ones,  paraphysts,  and 
the  whole  spore-bearing  surface  together,  the  hymenium, 
from  a  Greek  word  meaning  a  membrane.  It  is  from  the 
presence  of  this  expanded  fruiting  membrane  that  the 
class  of  mushrooms  we  are  con- 
sidering gets  its  botanical  name, 
Hymenomycetes,  membrane  fungi. 

395.   Spore    Prints.  —  When 

the  gills  are  ripe  they  shed  their 

spores  in  great  abundance.   Take 

up  the  pileus  that  was  laid  on 

paper  as  directed  under  Material, 

on  page  273,  and  examine  the 

print   made  by  the   discharged 

spores ;  it  will  be  found  to  give 

an  exact  representation  of  the  under  side  of  the  pileus. 
The  hymenium  is  not  always  borne  on   gills,  but  is 

arranged  in  various  ways  which  serve  as  a  convenient  basis 

for  distinguishing  the  different  orders.     In  the  Polyporei, 

to  which  the  edible 
boletus  belongs 
(Figs.  533, 534), the 
basidia  are  placed 
along  the  inside  of 
little  tubes  that  line 
the  under  side  of 
the  pileus,  giving 
it  the  appearance 

533. 534-  —  A  tube  fungus  {Boletus  edulis) :  533,  entire ;    of     a     honeycomb. 


532.  — Spore    print    of    a    gilled 
mushroom. 


534,  section,  showing  position  of  the  tubes. 


In   another   order, 


the  porcupine  fungi,  they  are  arranged  on  the  outside  of 
projecting  spines  or  teeth,  while  in  the  morelles  they  are 
held  in  little  cups  or  basins. 
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396.  The  Spores.  —  Notice  the  color  of  the  spores  as 
shown  in  the  spore  print.  This  is  a  matter  of  importance 
in  distinguishing  gill-bearing  fungi,  which  are  divided  into 
five  sections  according  to  the  color  of  the  spores.  One 
source  of  danger,  at  least,  to  mushroom  eaters  would  be 
avoided  if  this  difference  was  always  attended  to,  for  the 
deadly  amanita  (A.  phalloides),  and   the   almost  equallj 

dangerous  fly  mushroom  (A.  tnus- 
caria\  both  have  white  spores,  while 
the  favorite  edible  kind  {Agaricus 
campestris),  though  white  gilled  when 
young,  produces  dark,  purple-brown 
spores  that  can  not  fail  to  distin- 
guish it  clearly  for  any  one  who  will 
take  the  trouble  to  make  a  print. 

Sketch     a     longitudinal     section 
through  the  center  of  a  well-devel- 
S3S.- Diagram  of  a  gilled         d  mushr0om,  as  shown  in  Figure 

mushroom.  r  '  ° 

535,  labeling  the  different  parts  that 
you  can  distinguish,  and  bringing  out  as  well  as  you  can  the 
points  observed  in  your  examination  of  the  living  specimen. 

397.  Mushrooms  and  Toadstools.  —  The  popular  distinc- 
tion which  limits  the  term  "mushroom  "  to  a  single  species, 
the  Agaricus  campestris,  and  classes  all  others  as  toadstools, 
has  no  sanction  in  botany.  All  mushrooms  are  toadstools 
and  all  toadstools  are  mushrooms,  whether  poisonous  or 
edible.  The  real  distinction  is  between  mushrooms  and 
puff  balls,  the  former  term  being  more  properly  applied 
only  to  that  class  of  fungi  which  have  the  hymenium  or 
spore-bearing  surface  exposed. 

398.  Food  Value.  —  The  food  value  of  mushrooms  has 
been  greatly  exaggerated.  They  contain  a  large  propor- 
tion of  water,  often  over  ninety  per  cent,  and  the  most 
valued  of  them,  the  Agaricus  campestris,  bears  a  very  close 
resemblance  to  cabbage  in  its  nutrient  properties.  They 
are  pleasant  relishes,  however,  and  as  agreeable  articles 
of  diet,  are  not  to  be  despised. 
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PRACTICAL  QCJBSTI01C8 

1 .  Why  are  mushrooms  generally  grown  in  cellars  ?    (25 ,  384.) 

2.  Name  any  fungi  you  know  of  that  are  good  for  food  or  medicine 
or  any  other  purpose. 

3.  Name  the  most  dangerous  ones  you  know  of. 

4.  Do  you  find  fungi  most  abundant  on  young  and  healthy  trees,  or 
on  old,  decrepit  ones ?    Account  for  the  difference.     (384.) 

5.  Do  you  ever  find  them  growing  upon  perfectly  sound  wood  any- 
where? 

6.  Is  it  wise  to  leave  old,  unhealthy  trees  and  decaying  trunks  in  a 
timber  lot? 

RUSTS 

Material.  —  A  leaf  of  wheat  affected  with  red  rust  A  leaf  or  a 
stalk  with  black  rust.  Some  barberry  leaves  with  yellowish  pustules  on 
the  under  side  that  look  under  the  lens  like  clusters  of  minute  white 
corollas  (see  Fig.  542).  As  the  spots  on  barberry  occur  in  spring,  the 
red  rust  in  summer,  and  the  black  rust  in  autumn,  the  specimens  will 
have  to  be  gathered  as  they  can  be  found,  and  preserved  for  use. 

In  the  southern  States  barberry  occurs  but  rarely  or  not  at  all,  and  a 
different  species  of  rust,  the  orange  leaf  (Puccinia  rubigchvera)^  is  more 
common  than  the  ordinary  wheat  rust  (Puccinia  graminis),  but  the  two 
are  so  much  alike  that  the  directions  given  will  do  for  either.  If  the 
orange  leaf  rust  is  used,  the  cups  and  pustules  should  be  looked  for  on 
plants  of  the  borrage  family  —  comfrey,  houndVtongue,  etc.  Leaves 
of  oats  or  other  infected  grasses  may  be  used,  but  wheat  is  to  be  pre- 
ferred, as  the  life  history  of  the  common  wheat  rust  (/*.  GraminU) 
has  been  more  clearly  traced  than  that  of  any  other  variety.  The  apple 
scab  fungus  may  be  used  instead  of  wheat  if  more  convenient.  In  this 
case,  provide  apple  or  haw  leaves  affected  with  scab,  and  some  of  the 
common  excrescences  known  as  cedar  apples. 

399.  Red  Rust —  Uredo  Stage.  Examine  a  leaf  of  "  red 
rusted  "  wheat  under  the  lens,  and  notice  the  little  oblong 
brown  dots  that  cover  it.  These  are  the  sori,  or  clusters 
of  sporangia  that  have  formed  upon  the  surface.  Viewed 
under  the  microscope  the  red  rust  is  seen  to  consist  of 
a  mycelium  that  ramifies  through  the  tissues  of  the  leaf 
and  bears  clusters  of  single-celled  reddish  spores  that 
break  through  the  epidermis  and  form  the  reddish  brown 
spots  and  streaks  from  which  the  disease  takes  its  name. 
These  spores,  falling  upon  other  leaves,  germinate  in  a  few 
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hours  and  form  new  mycelia,  from  -which,  in  six  to  ten 
days,  fresh  spores  arise.  Formerly  this  was  thought  to 
complete  the  life  history  of  the  fungus,  to 
which  the  name  of  Uredo  was  given.  It  is 
now  known,  however,  that  the  red  rust  is 
merely  a  stage  in  the  life  cycle  of  the  plant, 
and  to  this  stage  the  old  name  uredo  is 
applied,  and  the  spores  are  called  uredo- 
spores. 


% 


536  537 


rust,  Puccinia  ru* 
blgwera%  uredo 
stage:  536,  upper 
side  of  leaf;  537, 
under  side. 


400.  Black  Rust  —  Next  examine  with 
your  lens  a  part  of  the  plant  attacked  by 
black  rust.  Do  you  observe  any  difference 
except  in  the  color  ?  Do  the  two  kinds  of 
rust  attack  all  parts  of  the  plant  equally  ? 
If  not,  what  part  does  each  seem  to  affect 
more  particularly?  At  what 
season  does  the  black  rust  ap- 
536,537.— Leaf  pear  most  abundantly? 
5£Z£  i£  It  was  formerly  supposed  that 
black  rust  was  caused  by  a 
different  fungus  from  that  pro- 
ducing red  rus:,  and  to  it  the 
name  Puccinia  was  given,  but 
it  is  now  known  to  be  only  another  phase  of 
the  same  parasite  that  produces  the  red  rust. 
The  name  "  Puccinia"  is  retained  as  a  general 
designation  for  all  fungi  undergoing  these  two 
phases,  and  the  particular  form  of  fungus  that 
we  are  now  considering  is  known  in  all  its  stages  as  Puc- 
cinia gratninis. 

401.  Teleutospores.  —  Toward  the  end  of  summer  the 
same  mycelium  that  bore  the  uredospores  begins  to 
develop  the  dark  spore  clusters  that  give  to  black  rust  its 
characteristic  color  and  its  name.  After  this  the  uredo- 
spores soon  cease  to  be  developed  at  all,  and  only  the  dark 
ones  called  teleutospores  are  produced.  These  remain  on 
the  culms  in  the  stubble  fields  over  winter,  ready  to  begin 


538. —Stalk 
with  Puccinia 
gramims,  te- 
leuto  stage. 
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the  work  of  reproduction  in  spring,  whence  they  are  called 
"  winter  spores/'  in  contradistinction  to  the  uredos  or 
"summer  spores,"  whose  activity  seems  to  be  confined  to 
the  warm  months. 


cm^m^&iME 


539. — Uredospores  of  wheat  rust,  Puccmia  graminis,  magnified  (from 
Coulter's  m  Plant  Structures  "). 

Under  the  microscope  the  teleutospores  appear  as  long, 
two-celled  bodies  with  very  thick  black  walls  (Fig.  540). 
Since  they  are  developed  from  the  same  mycelium  with  the 


54a— Teleutospores  of  wheat  rust,  magnified  (from  COULTER'S 
•*  Plant  Structures  "). 

uredospores,  and  are  not  a  product  of  the  latter,  but  collat- 
eral with  them,  the  two  constitute  a  single  generation,  and 
belong  to  one  and  the  same  stage  in  the  life  history  of  the 
plant 

402.  Sporidia.  —  In  spring  the  teleutospores  begin  to 
germinate,  each  cell  producing  a  small  filament,  from 
which  arise  in  turn  several  small  branches.     Upon  the  tip 


Digitized  by  LiOOQ IC 


282 


FUNGI 


of  each  of  these  branches  is  developed  a  tiny  sporelike 
body  called  a  sporidium  (Fig.  541),  which  continues  the 
generation  of  the  rust  fungus  through 
the  next  stage  of  its  existence.  The  fila- 
ment which  bears  these  sporidia  is  not 
parasitic,  but  when  the  sporidia  ripen 
and  the  spores  contained  in  them  are 
scattered  by  the  wind,  there  begins  a 
second  parasitic  phase,  which  forms  the 
most  curious  part  of  this  strange  life 
history. 

403.  The  iridium.  —  Examine  now 
the  under  side  of  your  barberry  leaves 
(or  comfrey,  etc.,  if  red  rust  is  used),  for 
clusters  of  small  whitish  bodies  that 
appear  under  the  lens  like  little  white 
corollas  with  yellow 
anthers  in  the  center. 
More  highly  magni- 
fied, this  yellow  sub- 
stance is  seen  to  be  composed  of  regular 
layers  of  colored  spores.  The  corolla- 
like receptacles  containing  them,  popu- 
larly known  as  "cluster  cups,"  are 
borne  on  a  mycelium  produced  from 
the  spores  described  in  the  last  para- 
graph. This  mycelium  is  parasitic  on 
barberry  or  other  leaves,  according  to  the  kind  of  fungus, 
and  was  long  believed  to  be  a  distinct  plant,  to  which  the 
name  AZcidiutn  was  given.  This  term  (pi.  jEcidia)  is 
now  applied  to  the  cluster  cups,  and  those  fungi  which 
at  any  period  of  their  life  history  produce  them  are  called 
jJEcidiotnycetes,  iEcidium  fungi. 

404.   Connection  between  Barberry  and  Wheat  Rust. — 

There  had  long  existed  a  popular  belief,  both  in  this  country 
and  in  England,  that  the  presence  of  barberry  bushes  near 
grain  fields  produced  rust,  or  mildew,  as  it  is  called  in  Eng- 


541. — Tclcutospore 
germinating  and  form- 
ing sporidia,  s,  s,  (from 
Coulter's  -  Plant 
Structures"). 


542.  —  Cluster  cups  of 
apple  rust  (Rostelia)  tlhe 
aecidium  stage  of  the 
"  cedar  apple  "  fungus. 
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land.  There  is  a  village  in  Norfolk  that  long  went  by  the 
name  of  "  Mildew  Rollesby,"  on  account  of  the  mildewed 
grain  caused,  it  was  believed,  by  the  abundance  of  bar- 
berry bushes  in  the  neighborhood.  These  were  cut  down 
and  mildew  at  once  disappeared.  Repeated  instances  of 
the  kind  led  a  few  men  of  science  to  suspect  that  the  pop- 
ular belief  might  be  something  more  than  a  mere  supersti- 
tion, after  all.  Experiments  were  made  which  showed  that 
grain  planted  in  the  vicinity  of  a  barberry  bush  infected 
with  aecidia  developed  rust  immediately  after  the  aecidia 
spores  matured,  and  that  rust  was  most  abundant  in  the 
direction  in  which  the  wind  carried  the  spores.  Further 
experiment  showed  that  aecidia  spores  would  not  germinate 
directly  on  barberry ;  in  other  words,  aecidia  would  not  re- 
produce aecidia  directly,  but  oijly  after  passing  through  one 
or  more  intermediate  stages,  and  thus  it  was  proved  beyond 
a  doubt  that  these  fungi  are  not  independent  plants,  but 
merely  a  phase  in  the  life  history  of  the  Puccinia. 

405.  The  Life  Cycle. — Taking  the  first  phase  of  the 
season  as  our  starting  point,  the  life  cycle  of  the  wheat 
rust  consists  of  three  stages  carried  on  by  four  different 
kinds  of  spores:  (1)  The  non-parasitic  stage,  which  origi- 
nates from  teleutospores,  and  produces  sporidia ;  (2)  The 
aecidium  phase,  which  arises  from  the  sporidia,  is  parasitic 
on  barberry,  and  produces  spores  that  germinate  on  grain  ; 
(3)  The  uredo-teleuto  phase,  parasitic  on  grain.  The  first,  or 
sporidia  stage,  which  is  too  small  to  be  discoverable  except 
by  the  microscope,  escapes  the  notice  of  the  ordinary  ob- 
server, and  the  third,  producing  two  kinds  of  spores,  uredo 
and  teleuto,  has  the  appearance  of  being  two  separate 
stages,  so  that  to  one  unacquainted  with  the  facts,  the  life 
cycle  would  seem  to  consist. of  a  red  rust  or  uredo  stage,  a 
black  rust,  or  teleuto  stage,  and  an  aecidium  stage.  The 
last  is  often  omitted.  In  many  cases,  as  in  our  own  south- 
ern States,  where  there  are  no  barberries  to  act  as  hosts, 
the  sporidia  germinate  directly  upon  young  wheat,  without 
passing  through  the  cluster  cup  stage,  and  the  orange  leaf 
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rust  is  known  to  be  capable  of  propagating  year  after  year 
in  the  uredo  stage  alone,1  the  spores  surviving  through  the 
winter  on  volunteer  grains  and  other  grasses. 

406.  Cedar  Apples.  —  An  excellent  subject  for  study  is 
the  common  fungus  (Gytnnosporangiuni)  that  produces 
upon  red  cedar  twigs  the  large  excrescences  familiarly 
known  as  "  cedar  apples."  It  is  related  to  the  wheat  rusts, 
but  has  only  two  phases,  its  spores  germinating  and  pro- 


543. — Two  species  of  M  cedar  apple  M  (  Gymnosporangium) ,  showing  stage  of  the 
apple  rust  fungus  corresponding  to  the  uredo-teleuto  stages  of  wheat  rust  (from 
Coulter's  •■  Plant  Structures  "). 

during  aecidia  upon  the  leaves  of  apple,  hawthorn,  and 
other  kindred  plants.  In  this  stage  it  is  known  as  Rostelia, 
and  is  the  cause  of  apple  rust  and  other  similar  orchard 
diseases.  Specimens  are  generally  easy  to  obtain  and  can 
be  studied  by  the  same  methods  outlined  in  the  foregoing 
paragraphs. 

407.  Polymorphism. — Plants  that  pass  through  different 
stages  in  their  life  history  are  said  to  be  polymorphic^  that 

1  Bulletin  16,  United  States  Department  of  Agriculture. 
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is,  of  many  forms.  The  habit  is  very  common  among  the 
lower  forms  of  vegetation.  The  fact  that  one  or  more  of 
the  phases  are  sometimes  omitted,  as  the  aecidium  phase 
of  wheat  rust  in  warm  climates,  suggests  the  idea  that  it 
may  be  of  use  in  helping  the  plant  to  tide  over  difficult 
conditions.  Blackberry,  anemone,  groundsel,  buckthorn, 
and  many  other  common  plants  are  known  to  harbor 
aecidia,  but  what  particular  species  of  uredo  and  puccinia 
and  aecidium  belong  together  in  any  one  case,  it  is  impos- 
sible to  determine  without  continued  observation  and 
experiment. 

408.  Difference  between  Polymorphism  and  Alternation 
of  Generations.  —  These  two  processes  must  not  be  con- 
founded. A  polymorphic  plant,  so  far  as  we  know,  may 
reproduce  itself  indefinitely  by  means  of  simple  spores 
without  the  intervention  of  gametes  and  oospores,  but  to 
constitute  an  alternation  of  generations  there  must  inter- 
vene somewhere  in  the  life  history  the  union  of  two  unlike 
spores  (gametes)  to  form  an  oospore,  with  the  alternate 
appearance  of  sporophyte  and  gametophyte. 

practical  questions 

1 .  Is  a  farmer  wise  to  leave  scabby  and  mildewed  weeds  and  bushes 
in  the  neighborhood  of  his  grain  fields?     (407.) 

2.  Are  there  any  objections  to  the  presence  of  volunteer  grain  stalks 
along  roadsides  and  in  fence  corners  during  winter  ?     (405.) 

3.  Should  cedar  trees  be  allowed  to  grow  near  an  apple  orchard  ? 
Give  a  reason  for  your  answer.     (406.) 

4.  Should  diseased  plants  be  plowed  under?     (402.) 

5.  What  disposition  should  be  made  of  them? 

6.  Ought  diseased  fruits  be  left  hanging  on  the  tree? 

7.  Why  is  it  necessary  to  pick  over  and  discard  from  a  crate  or  bin 
all  decaying  fruits  and  vegetables  ? 

FIELD  WORK 

The  study  of  fungi  can  be  carried  on  only  to  a  very  limited  extent 
without  the  use  of  a  compound  microscope,  and  all  serious  work  of  the 
kind  must  be  conducted  in  the  laboratory.  The  general  observer,  how- 
ever, may  do  some  practical  work  by  learning  to  recognize  the  various 
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blights,  rusts,  mildews,  etc.,  by  their  effects  upon  the  vegetation  of  his 
neighborhood.  Learn  to  know  at  a  glance  whether  a  given  field  or  or- 
chard is  suffering  from  leaf  curl,  scab,  the  yellows,  bunt,  smut,  mildew,  etc. 
A  systematic  study  of  mushrooms  will  be  found  very  interesting  from 
both  a  scientific  and  a  dietetic  point  of  view  for  those  who  have  leisure 
to  undertake  it  and  means  to  expend  on  the  rather  costly  literature  that 
deals  with  the  subject. 

SYSTEMATIC  BOTANY 

409.  Now  that  some  knowledge  has  been  obtained  of 
the  structure  of  plants,  their  analysis  and  classification  can 
be  taken  up  with  both  profit  and  pleasure.  To  know  the 
place  of  a  species  in  the  great  scheme  of  life,  and  under- 
stand what  is  to  be  expected  of  it  in  its  normal  family 
relations  is  necessary  before  we  can  appreciate  justly  its 
adaptations  to  the  surrounding  conditions  in  its  struggle 
for  existence.  It  is  not  advisable  to  spend  too  much  time 
in  the  mere  identification  of  species,  but  enough  should  be 
examined  and  described  to  familiarize  the  student  with  the 
distinctive  characteristics  of  the  principal  botanical  groups. 

410.  Botanical  Terminology  is  in  a  very  unsettled  state  at 
present,  owing  to  disagreements  among  botanists  as  to  the 
use  of  certain  terms,  but  this  does  not  affect  the  general  prin- 
ciples of  classification  and  nomenclature.  All  the  known 
plants  in  the  world,  varied  and  multitudinous  as  they  are, 
numbering  not  less  than  one  hundred  and  twenty  thousand 
species  of  the  seed-bearing  kind  alone,  are  ranged  accord- 
ing to  certain  resemblances  of  structure,  into  a  number  of 
great  groups  known  as  families  or  orders.  The  names 
of  these  families  are  distinguished  by  the  ending  acece ; 
the  rose  family,  for  instance,  are  the  Rosacea ;  the  pink 
family,  Caryophyllacea  ;  the  walnut  family  Jugtaddacea,  etc. 

411.  Genera  and  Species.  —  Each  of  these  families  is 
divided  into  lesser  groups  called  genera  (singular,  genus), 
characterized  by  similarities  showing  a  still  greater  degree 
of  affinity  than  that  which  marks  the  larger  groups  or 
orders;  and  finally,  when  the  differences  between  the 
individual  plants  of  a  kind  are  so  small  as  to  be  disre- 
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garded,  they  are  considered  to  form  one  species,  just  as  all 
the  common  morning-glories,  of  whatever  shade  or  color, 
belong  to  the  species  Ipotnea  purpurea.  The  small  differ- 
ences that  arise  within  a  species  as  to  the  color  and  size  of 
flowers,  and  other  minor  points,  constitute  mere  varieties 
and  have  no  special  names  applied  to  them.  The  line 
between  varieties  and  species  is  not  clearly  defined,  and  in 
the  nature  of  things  can  never  be,  since  progressive  devel- 
opment, through  slow  but  unceasing  change,  is  the  law  of 
all  life. 

In  botanical  descriptions  the  name  both  of  the  species 
and  of  the  genus  is  given,  just  as  in  designating  a  person, 
like  Mary  Jones  or  John  Robinson,  we  give  both  the 
surname  and  the  Christian  name.  The  genus,  or  generic 
name,  answers  to  the  surname,  and  that  of  the  species  to 
the  Christian  name  —  except  that  in  botanical  nomencla 
ture  the  order  is  reversed,  the  generic,  or  surname  coming 
first,  and  the  specific  or  individual  name  last ;  for  example.. 
Ipotnea  is  the  generic,  or  surname,  of  the  morning-glories, 
and  purpurea  the  specific  one. 

412.  How  to  use  the  Key.  —  Any  good  manual  will  do ; 
Gray's  "  School  and  Field  Book  "  is  perhaps  the  best  avail- 
able at  present  for  the  States  east  of  the  Mississippi.  A 
little  reference  to  what  has  already  been  said  on  the  subject 
of  classification  in  Sections  126-129,  will  make  its  use 
clear.  Suppose  we  want  to  find  out  to  what  botanical 
species  the  morning-glory,  or  the  sweet  potato,  for  instance, 
belongs.  Turning  to  the  key  we  find  the  sub-kingdom 
of  Phaenerogams  —  flowering,  or  seed-bearing  plants  — 
divided  into  two  great  classes,  Angiosperms  and  Gymno- 
sperms,  as  already  explained  in  the  Sections  referred  to 
A  glance  will  show  that  our  specimen  belongs  to  the 
former  class.  Angiosperms,  again,  are  divided  into  the 
two  subclasses  of  Dicotyledons  and  Monocotyledons 
(Sec.  129).  We  at  once  recognize  our  plant,  by  its  net- 
veined  leaves  and  pentamerous  flowers  as  a  dicotyledon 
(Sees.  37,  302),  and  turning  again  to  the  key,  we  find  this 
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subclass  divided  into  three  great  groups:  Sympetalous 
(called  also  Monopetalous  and  Gamopetalous) ;  Apopetal- 
ous  (or  Polypetalous);  and  Apetalous.  A  glance  will  refer 
our  blossom  to  the  sympetalous  or  monopetalous  group, 
which  we  find  divided  into  two  sections,  characterized  by 
the  superior  or  inferior  ovary  (Sees.  289,  294).  A  little 
examination  will  show  that  the  morning-glory  belongs  to 
the  former  class,  which  is  in  turn  divided  into  two  sections, 
according  as  the  corolla  is  regular,  or  more  or  less  irreg- 
ular. We  see  at  once  that  we  must  look  for  our  specimen 
in  the  former  class.  This  we  find  again  subdivided  into 
four  sections  according  to  the  number  and  position  of  the 
stamens,  and  we  find  that  the  morning-glory  falls  under 
the  last  of  these ;  "  Stamens  as  many  as  the  lobes  or  parts 
of  the  corolla  and  alternate  with  them.,,  A  very  little 
further  search  brings  us  to  the  family  Convolvulacece,  and 
turning  to  that  title  in  the  descriptive  analysis,  page  306, 
we  find  under  the  genus,  Ipomea,  a  full  description  of  the 
common  morning-glory,  in  the  species  Ipomea  purpurea, 
and  of  the  sweet  potato  in  the  species  Ipomea  batatas. 
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BOOKS  FOR  READING  AND  REFERENCE 

An  excellent  bibliography,  accompanied  by  short  explanatory  notices 
of  the  works  most  useful  to  teachers  of  botany,  will  be  found  in  the 
seventh  chapter  of  Ganong's  Teaching  Botanist,  which  the  reader  is 
advised  to  consult.  Some  of  the  books  mentioned  there,  however,  are 
too  technical  to  fall  within  the  scope  of  this  work,  and  others  of  value 
have  appeared  since  the  list  was  compiled.  The  references  in  the 
following  pages  have  been  arranged,  as  far  as  possible,  with  regard 
to  the  subjects  treated  in  the  different  chapters  of  the  present  work ;  but 
the  order  of  treatment  by  different  authors  varies  so,  that  it  has  been 
impossible  to  specialize  closely.  Some  of  the  references  given  under 
one  head  will  be  found  to  contain  matter  equally  applicable  to  other 
subjects,  and  what  is  suitable  for  one  section  of  a  chapter  will  perhaps 
have  no  connection  with  the  other  parts  of  the  same  chapter.  The 
most  that  can  be  done  is  to  furnish  a  list  for  general-  guidance,  as  an 
aid  to  those  teachers  who  have  not  access  to  well-stocked  libraries. 

The  price  of  all  the  works  named  has  been  given  wherever  it  could 
be  ascertained,  and  also  the  address  of  the  publishers  and  date  of  pub- 
lication. Where  more  than  one  reference  is  made  to  the  same  work, 
these  data  are  omitted  after  the  first.  With  one  or  two  exceptions,  no 
foreign  publications,  unless  reprinted  in  this  country,  are  included  in 
the  list.  Nearly  all  the  articles  quoted  from  the  Year  Books  of  the  De- 
partment of  Agriculture,  and  other  government  publications,  have  been 
reprinted  in  pamphlet  form,  and  can  be  obtained  free  by  addressing 
the  Bureau  of  Publication,  United  States  Department  of  Agriculture, 
Washington,  D.C.  A  circular  containing  a  list  of  all  the  publications 
of  the  department  will  be  sent  free  on  application. 

CHAPTER  II 

Allen :  Story  of  the  Plants.    Chaps.  IV  and  V.    D.  Appleton  &  Com- 
pany, N.Y.     35  cents. 

Darwin:   Insectivorous   Plants.      D.   Appleton  &   Company.      1886. 
$2.00. 

Gray:   Structural   Botany,  pp.  85-131.      American   Book   Company, 
N.Y.     1880.    $2.00. 
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Goodale :  Physiological  Botany,  pp.  337-353  and  409-424.  American 
Book  Company.     1885.     $2.00. 

Leavitt:  Outlines  of  Botany,  pp.  66-98.  American  Book  Company. 
1901.     $1.00. 

Lubbock :  Flowers,  Fruits,  and  Leaves ;  Last  Part.  Macmillan  Com- 
pany, N.Y.     1884.     $1.25. 

Ruskin :  Modern  Painters.  Vol.  V,  Chaps.  I,  II,  IV,  V,  IX,  X.  John 
Wiley  &  Sons,  N.Y. 

Dana:  Plants  and  Their  Children,  pp.  135-185.  American  Book 
Company.  1896.  65  cents.  (An  elementary  work,  but  full  of 
excellent  suggestions  and  examples.) 

Thoreau:  Autumn  Tints,  from  "Excursions  in  Field  and  Forest.,, 
Houghton,  Mifflin  &  Company,  Boston.     1891.     $2.00. 

Treat:  Home  Studies  in  Nature.  Part  III.  American  Book  Com- 
pany.   90  cents. 

Ward :  Disease  in  Plants.  Chaps.  Ill  and  IV.  Macmillan  Company. 
1 901.     $1.60. 

Report  of  the  Division  of  Forestry:  United  States  Department  of 
Agriculture.     1899. 

CHAPTER  III 

Bailey:   The  Evolution  of  Our  Native  Fruits.     Macmillan  Company 

1898.     $2.00. 
Gray:  Structural  Botany.     Chap.  VII. 
Leavitt:  Outlines  of  Botany,  pp.  147-156. 
Lubbock :  Flowers,  Fruits,  and  Leaves.     Part  II. 
Thoreau :  "  The  Succession  of  Forest  Trees  "  and  u  Wild  Apples,"  from 

"  Excursions  in  Field  and  Forest." 
Dana :  Plants  and  Their  Children,  pp.  27-49. 


CHAPTER  IV 

Dana :  Plants  and  Their  Children,  pp.  50-98. 

Goodale :  Physiological  Botany,  pp.  205  and  384-396. 

Leavitt :  Outlines  of  Botany,  pp.  7-23. 

Lubbock:   Seeds  and  Seedlings.     D.  Appleton  &  Company.     1892. 

4  vols.     $10.00. 
Year  Book  of  the  United  States  Department  of  Agriculture.     1894. 

Pure  Seed  Investigation,  pp.  389-408;  Water  as  a  Factor  in  the 

Growth  of  Plants,  pp.  165-176. 
Year  Book.     1895.     Oil-producing  Seeds,  pp.  185-204;  testing  Seeds 

at  Home,  pp.  175-184. 
Year  Book.     1896.    Migration  of  Weeds,  pp.  263-286 ;  Superior  Value 

of  Large,  Heavy  Seed,  pp.  305-322. 
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Year  Book.     1897.    Additional  Notes  on  Seed  Testing,  pp.  441-452. 
Year  Book.     1898.     Improvement  of  Plants  by  Selection,  pp.  355-376. 
Grass  Seed  and  its  Impurities,  pp.  473-494. 

CHAPTER  V 

Gray :  Structural  Botany,  pp.  27-39  an(^  5°^4- 
Leavitt :  Outlines  of  Botany,  pp.  34-45  ;  58-60. 
Ward :  Disease  in  Plants.    Chaps.  V,  VI,  and  VII. 
Year  Book  of  the  United  States  Department  of  Agriculture.     1894 
Grasses  as  Sand  and  Soil  Binders,  pp.  421-436. 

CHAPTER  VI 

Apgar:  Trees  of  the  Northern  United  States.  Chaps.  II,  V,  and  VI. 
American  Book  Company.     1892.     55  cents. 

Leavitt:  Outlines  of  Botany,  pp.  45-56 ;  212-226;  229-240. 

Pinchot :  A  Primer  of  Forestry.  Bulletin  No.  24.  Division  of  Fores- 
try :  United  States  Department  of  Agriculture.     1899. 

Popular  Science  Monthly,  September,  1901.  Plants  as  Water  Car- 
riers. 

Popular  Science  Monthly,  March,  1902.    The  Palm  Trees  of  Brazil. 

Ward:  The  Oak.     D.  Appleton  &  Company.     1892.     $1.00. 

Ward:   Disease  in  Plants.    Chaps.  XXI,  XXII,  XXVI,  XXIX. 

Ward :  Timber  and  Some  of  its  Diseases.  The  Macmillan  Company. 
1889.    $1.75. 

Year  Book.     1894.    Forestry  for  Farmers,  pp.  461-500.    (Bulletin  67.) 

Year  Book.  1895.  Principles  of  Pruning  and  Care  of  Wounds  in 
Woody  Plants,  pp.  257-268. 

Year  Book.     1898.    Pruning  of  Trees  and  Other  Plants,  pp.  151-166. 

CHAPTER  VII 

Gray:  Structural  Botany.    Chap.  V. 

Huntington :  Studies  of  Trees  in  Winter.     Knight  &  Millet,  Boston. 

1900.     $2.25. 
Leavitt:  Outlines  of  Botany,  pp.  23-33  and  I38"I43« 
Lubbock :  Buds  and  Stipules.     D.  Appleton  &  Company.    $1.25. 
Ruskin:  Modern  Painters.    Chaps.  Ill,  VI,  and  VII. 

CHAPTER  VIII 

Allen :  Flowers  and  Their  Pedigrees.    D.  Appleton  &  Company.    $1 .50. 
Dana:  Plants  and  Their  Children,  pp.  187-255. 

Darwin  :  Different  Forms  of  Flowers  of  the  same  Species.  D.  Appleton 
&  Company.    $1.50. 
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Darwin:  On  the  Fertilization  of  Orchids.    $1.75. 

Darwin:    Cross-  and   Self-fertilization    in   the   Vegetable  Kingdom. 

Chaps.  I  and  II.    $2.00.    Both  by  D.  Appleton  &  Company.    1886. 
Gray:  Structural  Botany,  pp.  163-214;  215-242. 
Henslow :  The  Origin  of  Floral  Structures  through  Insects  and  Other 

Agencies.     D.  Appleton  &  Company.     1895.    $1.75. 
Leavitt :  Outlines  of  Botany,  pp.  99-138. 
Lubbock :  Flowers,  Fruits,  and  Leaves ;  First  Part 
Lubbock:  British  Wild  Flowers  in  Relation  to  Insects.    Macmillan 

Company.     1893.     $1.25. 
Mueller:  The  Fertilization  of  Flowers.    Macmillan  Company.     1893. 

2 1  j.  (about  $5.00). 
Trelease:  The  Yucca  Moth  and  Yucca  Pollination.    (Report  of  the 

Missouri  Botanical  Garden.)     1892. 
Ward :  Disease  in  Plants.    Chap.  VIII. 

Year  Book.     1896.    Seed  Production  and  Seed  Saving,  pp.  207-216. 
Year  Book.     1897.    Hybrids  and  Their  Utilization  in  Plant  Breeding, 

pp.  383-420. 
Year  Book.     1898.    Pollination  of  Pomaceous  Fruits,  pp.  167-180. 
Year  Book.     1899.    Progress  of  Plant  Breeding  in  the  United  States, 

pp.  465-490. 
Year  Book.    1900.    Smyrna  Fig  Culture  in  the  United  States,  pp.  79- 


106. 


CHAPTER  IX 


Allen :  Colin  Clout's  Calendar.    Particularly  Chaps.  XXXVI-XXXVIII. 

Funk  &  W agnails  Company,  N.Y.     1883.    Cloth,  $1.00 ;  paper,  25 

cents. 
Bailey:   The  Survival  of  the  Unlike.  Macmillan  Company.   1897.  $2.00. 
Darwin :  The  Variation  of  Animals  and  Plants  under  Domestication. 

Chaps.  IX-X11.    D.  Appleton  &  Company.    2  vols.    $5.00. 
Dawson :  The  Geological  History  of  Plants.    D.  Appleton  &  Company. 

$1.75. 
Ward :  Disease  in  Plants.    Chaps.  VII,  X,  XI,  XVII,  and  XIX. 
Contributions  from  the  United  States  National  Herbarium :  — 

The  Plant  Covering  of  Ocracoke  Island.  Thomas  Kearney.  Vol. 

V,  No.  5.     1900. 
Plant  Life  of  Alabama.    Chas.  Mohr.    Vol.  VI.     1901. 
Year  Book.      1894.      The  Geographic  Distribution  of  Animals  and 

Plants  in  North  America,  pp.  203-214. 
Year  Book.     1895.     The  Grasses  of  Salt  Marshes,  pp.  325-332. 
Year  Book.     1898.     Weeds  in  Cities  and  Towns,  pp.  193-200.    Forage 

Plants  on  Alkali  Soils,  pp.  535-550. 
The  Water  Hyacinth  in  its  Relation  to  Navigation  in  Florida.     Bulletin 
18.    United  States  Department  of  Agriculture. 
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CHAPTER  X 

Clute:  Our  Ferns  in  Their  Native  Haunts.     Frederick  A.  Stokes  & 

Company,  N.Y.     1901.    $2.15. 
Huxley  and  Martin  :  u  Algae  "  and  "  A  Study  of  Pteris  Aquilina,"  from 

"  A  Course  of  Elementary  Instruction  in  Practical  Biology."    Mac- 

millan  Company.     1886.    $2.60. 
Leavitt :  Outlines  of  Botany,  pp.  163-183,  198-212. 
Parsons  (Mrs.  Dana)  :   How  to  know  the  Ferns.     Charles  Scribner's 

Sons,  N.Y.     1899.    $1.50. 
Underwood :   Our  Native  Ferns  and  Their  Allies.    6th  revised  edition. 

Henry  Holt  &  Company,  N.Y.     1900.    $1.00. 


CHAPTER  XI 

Atkinson:   Mushrooms:  Edible  and  Poisonous.     Andrus  &  Church, 

Ithaca,  N.Y.     1900.     $3.00. 
Gibson :  Our  Edible  Toadstools  and  Mushrooms.    Harper  &  Brothers, 

N.Y.    $7.50. 
Leavitt :  Outlines  of  Botany,  pp.  183-197. 
Marshall :   The  Mushroom  Book.     Doubleday,  Page  &  Company,  N.Y. 

1901.    $3.00. 
Massee:  Text  Book  of  Plant  Diseases.     Macmillan  Company,  N.Y. 

1899.    $1.60. 
Mcllvaine :  One  Thousand  American  Fungi.    2d  edition.    The  Bowen 

Merrill  Company,  Indianapolis.     1902.    $5.00. 
Ward :  Timber  and  Some  of  its  Diseases.    Chaps.  V,  VI,  VII,  X-XIII. 
Year  Book.     1894.    Grain  Smuts :   Their  Cause  and  Prevention,  pp. 

409-420. 
Report  of  the  Department  of  Agriculture.      1885.     Twelve  Edible 

Mushrooms  of  the  United  States.     (Reprinted  as  a  Bulletin,  1890.) 
Report  of  the  Secretary  of  Agriculture.     1890.    Mushrooms  of  the 

United  States,  pp.  366-373. 
Year  Book.     1897.    Some  Edible  and  Poisonous  Fungi,  pp.  453-470. 
Year  Book.     1900.    Fungous  Diseases  of  Forest  Trees,  pp.  199-210. 
Cereal  Rusts  of  the  United  States.    Bulletin  No.  16.    United  States 

Department  of  Agriculture. 
How  to  grow  Mushrooms.     Bulletin  53. 
Mushroom  Poisoning.    Circular  No.  13.    Department  of  Agriculture. 
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BOOKS  FOR  GENERAL  REFERENCE 

1.  Allen:  The  Story  of  the  Plants.    D.  Appleton  &  Company,  N.Y. 

35  cents. 

2.  Bailey :  New  Encyclopedia  of  American  Horticulture.     The  Mac- 

millan  Company,  N.Y.     1900.    4  vols.    $20.00.     (By  subscription 
only.) 

3.  Bailey:    Talks  Afield.     Houghton,   Mifflin  &  Company,  Boston. 

1896.    $1.00. 

4.  Boyle :   The  Woodland's  Orchids.     Macmillan  Company.     1901 . 

5.  Campbell :  The  Evolution  of  Plants.  Macmillan  Company.  1899. 
$1.00. 

6.  Crozier :  A  Dictionary  of  Botanical  Terms.     Henry  Holt  &  Com- 

pany, N.Y.     1892. 

7.  Darwin :  The  Power  of  Movement  in  Plants  D.  Appleton  &  Com- 
pany.    1886.    $2.00. 

8.  De  Candolle :  The  Origin  of  Cultivated  Plants.  D.  Appleton  & 
Company.     1884.     $2.00. 

9.  Ganong:   The  Teaching  Botanist.     Macmillan  Company.     1899. 

$1.10. 

10.  Geddes :   Chapters  in  Modern  Botany.     Charles   Scribner's  Sons, 

N.Y.     1893.    $1.25. 

11.  Gray:   Structural  Botany.     American  Book  Company,  N.Y.    1880. 

$2.00. 

12.  Jackson:  A  Glossary  of  Botanic  Terms.  J.  B.  Lippincott  Com- 
pany, Philadelphia.     1900.     $2.00. 

13.  Kerner  &  Oliver:  Natural  History  of  Plants.  Henry  Holt  &  Com- 
pany, N.Y.     1896.    $15.00. 

14.  Sorauer:  A  Popular  Treatise  on  the  Physiology  of  Plants. 
Longmans,  Green  &  Company,  London  and  N.Y.  1895,  9*. 
(about  $2.50). 

15.  Vines:  Lectures  on  the  Physiology  of  Plants.  Macmillian  Com- 
pany.    1895.    $5.00. 

Of  the  works  named  above,  Nos.  2  and  13  are  expensive  and  not 
likely  to  be  accessible  except,  in  communities  where  there  is  a  well- 
stocked  public  library.  Kernels  work  is  written  in  a  simple,  popular 
style,  and  so  profusely  and  beautifully  illustrated  as  almost  to  explain 
itself  without  the  text.  No.  2,  as  its  name  implies,  treats  more  partic- 
ularly of  botany  in  its  practical  relations  to  horticulture.  No.  14  is  a 
simple,  practical  treatise,  easily  understood,  and  as  fFee  from  techni- 
calities as  the  nature  of  the  subject  will  permit. 

No.  1 1  can  be  consulted  with  advantage.  It  is  written  in  such  a 
clear,  intelligible  style,  and  makes  so  plain  the  subjects  with  which  it 
deals,  that  the  student  will  find  it  very  helpful. 
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HANDBOOKS 

1.  Britton:  A  Manual  of  the  Flora  of  the  Northern  States  and  Canada. 
Henry  Holt  &  Company,  N.Y.     1898.    $2.25. 

2.  Britton  &  Brown :  An  Illustrated  Flora  of  the  Northern  States  and 
Canada.     Charles  Scribner's  Sons,  N.Y.     1898.    3  vols.     $9.00. 

3.  Chapman  (A.  W.) :  Flora  of  the  Southern  States.  Revised  ed. 
1897.     $4.00. 

4.  Coulter :  A  Manual  of  the  Botany  of  the  Rocky  Mountain  Region. 
1885.    $1.62. 

5.  Gray :  Manual  of  the  Botany  of  the  Northern  United  States.  6th 
ed.     Revised.     1890.    $1.62. 

6.  Gray :  Field,  Forest,  and  Garden  Botany.  New  ed.,  revised  by 
Bailey.     1895.     $1.44. 

7.  Willis:  Practical  Flora.  1894.  $1.50.  3-7  by  the  American 
Book  Company. 

8.  Watson  &  Brewer :  Botany  of  California.  From  the  United  States 
Geological  Survey.  2  vols.  1 875-1 880.  Has  been  republished  by 
the  State  government  of  California,  and  will  be  found  useful  to 
students  on  the  Pacific  slope. 

Teachers  desiring  to  do  only  elementary  work  will  find  the  Flora  in 
Gray's  little  book,  "  How  Plants  Grow,"  a  very  convenient  handbook. 
80  cents. 

For  persons  not  sufficiently  versed  in  Systematic  Botany  to  use  the 
manuals,  a  number  of  attractive  guides  have  been  prepared,  some  of 
which  are  named  below :  — 

9.  Apgar:  Trees  of  the  Northern  United  States.  American  Book 
Company.    $1 .00. 

10.  Creevey:  Flowers  of  Field,  Hill,  and  Swamp.  Harper  &  Brothers. 
1897.     $1.75. 

11.  Keeler:  Our  Native  Forest  Trees.  Charles  Scribner's  Sons. 
1900.     $2.00. 

12.  Lounsberry  (Alice):  Southern  Wild  Flowers  and  Trees  Fred- 
erick A.  Stokes  &  Company.     1901.     $3.75. 

13.  Matthews:  Familiar  Trees  and  Their  Leaves.     1896.     $1.75. 

14.  Matthews:  Familiar  Flowers  of  Field  and  Garden.  $1.40.  Both 
by  D.  Appleton  &  Company. 

15.  Field  Book  of  American  Wild  Flowers.  G.  P.  Putnam's  Sons. 
1902.    $1.75. 

16.  Newhall :  The  Trees  of  Northeastern  America.     1891. 

17.  Newhall:  The  Shrubs  of  Northeastern  America.     1893. 

18.  Newhall :  The  Vines  of  Northeastern  America.  1897.  $1.75  each. 
16-18  by  G.  P.  Putnam's  Sons,  N.Y. 
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19.  Parsons  (Mrs.  Dana)  :  How  to  know  the  Wild  Flowers.  Charles 
Srribner's  Sons.     1897.    $2.00. 

20.  Wright :  Flowers  and  Ferns  in  Their  Native  Haunts.  Macmillan 
Company.     1901.     $2.00. 

PERIODICALS 

The  science  of  Botany  is  advancing  so  rapidly  that  a  book  is  very 
soon  out  of  date,  and  one  who  wishes  to  keep  abreast  of  the  current  of 
progress  should  have  access  to  one  or  more  of  the  standard  periodical 
publications  dealing  with  the  subject.  Some  of  the  most  available  for 
general  use  are :  — 

The  Botanical  Gazette,  University  of  Chicago.     Monthly.     $4,00. 

Bulletin  of  the  Torrey  Botanical  Club,  Lancaster,  Pa.    $2.00. 

Forest  Leaves.  Pennsylvania  Forestry  Association,  Philadelphia.  Bi- 
monthly.   $1.00. 

The  Plant  World.  Binghamton,  N.Y.,  and  Washington,  D.C.  Bi- 
monthly.   $1 .00. 

Science.  Lancaster,  Pa.,  and  Macmillan  Company,  N.Y.  Weekly. 
$5.00. 

Rhodora.  Published  by  the  New  England  Botanical  Club,  Boston, 
Mass.    Monthly.    $1.00. 
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In  the  Index  the  numbers  in  Roman  type  (295)  refer  to  sections:  those  in  lull- 
face  type  (89)  refer  to  cuts. 


Aborted 295, 3 13 

Accessory  buds 963 

Accessory  fruits 1x1 

Acuminate  leaf. 89 

Acute  leaf. 40 

Adhesion 3°3 

Adjustment  of  leaves 54-65 

Adnate 3*.  284.  393 

Adventitious  buds 178.  263 

Adventitious  roots 187 

iEcidiomycetes 4<>3 

iEcidium 403 

Aerial  roots 186 

Aerial  stems 201 

Estivation aoo 

Aggregate  fruits 112 

Akene 

Albuminous 125 

A Igae 357,  377-3*3 

Alternate  leaves 50 

Alternation  of  generations, 

364. 368, 370, 375 

Ament. 272 

Amentaceous 311 

Amphitropous 226 

Anatomy  of  plants 3 

Anatropous 131,  227 

Anemophilous 332 

Angiosperms 128 

Annuals 180 

Annulus 391 

Anther 284 

Antheridia 366 

Apetalous 304 

Apex 36,  130 

Apopetalous 304,  305 

Appendage 316,  317,  318 

Arch  of  the  hypocotyl 153 

Archegonia 366 

Aril 317 

Ascending 202 

Asexual  generation 368 


Ash 196,197  aoo 

Assurgent 202 

Asymmetrical 291 

Auricled 87 

Axial  placenta 109 

Axial  root :...I72 

Axil 32, 50 

Axillary  buds 241 

Axis 178,  246, 265, 266, 267 

Bacteria 198,  385 

Bacteriology 1 

Base 36, 130 

Basidia 394 

Bast 2x9,  224 

Berry 79 

Biennial 180 

Bilabiate 308 

Black  rust 400 

Blade  of  leaf 31 

Bract 103 

Bryophytes 358 

Bud 241, 249-263 

Bud  scales 243 

Bulb 193 

Button  (of  mushroom) 389 

Calyx 74,982,309 

Cambium 220,  224 

Campanulate 422 

Campylotropous 131,  226 

Capitate 295 

Capsule 93 

Carbohydrates 26 

Carbon  dioxide 18,  24 

Carpels 74,  103 

Carpophore 89 

Caruncle 123 

Caryopsis 91 

Catkin 972 

Cedar  apples 406 

Cell 9.78,987 
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Cell  sap 9,  213 

Central  placenta 109 

Centrifugal  drainage 58 

Centrifugal  inflorescence 277 

Centripetal  drainage 58 

Centripetal  inflorescence 268 

Chalaza 121,  122,  123,  130 

Chlorophyll 25 

Circinate 261 

Circumscissile 108 

Clasping 34 

Cleistogamic  flowers 314 

Climbing  stems 203 

Clipped  seed. . .  (See  page  90,  Material) 

Cluster  cups 403 

Cohesion 303 

Coiled  inflorescence 278 

Collective  fruits 113 

Color  of  flowers 338 

Compass  plants 61 

Complete  flower 291 

Compound  leaf 45,  49 

Conduplicate 260 

Conjugation 381 

Conifers 225 

Connate 34 

Convolute 256,  290,  293 

Cordate 34 

Coriaceous 36 

Corky  layer 219 

Corolla 282 

Cortex 174,  191 

Corymb 268 

Cotyledon 118,  121,  122 

Cremocarp 89 

Crenate 50 

Cross  pollination 332 

Crown 316 

Cruciferae 295 

Cruciferous 295 

Cryptogam 359 

Culm 207 

Cuspidate 46 

Cycle  of  growth 158 

Cyme 276 

Cymose  inflorescence 275 

Declined 202 

Decurrent 34,  393 

Definite  annual  growth 247 

Definite  inflorescence 265 

Dehiscent  fruits 83 

Deliquescent 240 

Deltoid 32 

Dentate 49 

Descriptive  botany 6 

Desmids 382 

Determinate  growth 247 


Determinate  inflorescence 265 

Diadelphous , . .  .299 

Diatoms 382 

Dichotomous 246 

Dicotyledon 121-129 

Dimerous 302 

Dimorphic 331 

Dimorphism 331 

Dimorphous 331 

Dioecious 311 

Dispersal  of  seed 133-136 

Distinct 303 

Dormant  buds 262 

Dorsal 96 

Drainage  (of  leaves) 58 

Drupe 80 

Duct 214 

Ecology 5,339 

Ecological  factors 341 

Egg  cell 327 

Emarginate 48,  44 

Embryo 118 

Embryology 329 

Embryo  sac 327 

Endosmose 227 

Endosperm 118, 123, 125 

Entire 36 

Entomophilous 333 

Epidermis 174,  176,  191,  219 

Epigynous 294 

Equitant .  * 34 

Essential  constituents 197 

Essential  organs 283 

Ex-albuminous 125 

Excentric  attachment 391 

Excurrent 240 

Exogens 223 

Exosmose 227 

Extrorse 284 

Fall  of  the  leaf 64 

False  partition 101 

Fascicle 51 

Fascicled  roots 171 

Feather-veined 38 

Fertile  flower 310 

Fertilization 324,  327 

Fibrous  roots 171 

Fibrovascular  bundle. .  .43,  915, 217,  224 

Filament,  a  hairlike  appendage 293 

Filament  of  the  stamen 284 

Filamentous  algae 377,  379 

Fission 380 

Floral  envelopes 282 

Follicle 94 

Free 289, 303,  393 

Free  central  placenta 109 
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Free  reining 361 

Fruit 73 

Function 8 

Fungi 357.384 

Funiculus 75 

Gametes 367 

Gametophyte 367 

Gamopetalous 292 

Gamosepalous 39a 

Gemmae 373 

Genus 411 

Geophilous 352 

Geotropism 160 

Germ 118 

Germ  cell 327 

Germination 137-144 

Gills  (of  mushroom) 393 

Glabrous 36 

Glaucous 36 

Grain 91 

Grain  of  timber • 238 

Gravity 161 

Growth 155 

Gymnosperms 120, 127 

Gymnosporangium 406 

Halophyte 348 

Hastate 88 

Haulm 207 

Haustoria 184 

Head 273 

Heartwood 236 

Herbaceous 201 

Heliotropism 57 

Hilum 121, 130,  131 

Histology 3 

Horizontal  seed 132 

Host  plant 184 

Hydrophytes 348, 349 

Hymenium 394 

Hymenomycetes 394 

Hyphae 388 

Hypocotyl 118, 121 

Hypogynous 289 

Imbricated 250 

Imperfect  flower 291 

Incomplete  flower 291 

Indefinite  annual  growth 247 

lnde6nite  inflorescence 265 

Indefinite  number  of  parts 296 

Indehiscent  fruit 84 

Indeterminate  growth 247 

Indeterminate  inflorescence  . . .  .265,  266 

tnuasnim 302 

Inferior  ovary 289 


Inflexed 260 

Inflorescence 264 

Insectivorous  plants 70,  71 

Internode 50 

Introrse 284 

Inverted  seed 131 

Involucre 103 

Involute 261,  392 

Irregular  flower 291 

Keel 298 

Knots 239 

Lamina 70,  393 

Lanceolate 27 

Lateral  buds 241 

Leaf  attachment 34 

Leaf  cups 59 

Leaf  scars 242 

Leaf  traces 219 

Legume 96 

Lenticels 17,  219 

Ligulate 307 

life  cycle 405 

Lobing 44 

Loculicidal 105 

Loculus 78,  105,  287 

Loment 100 

Lyrate 88 

Medulla 219 

Medullary  rays 174,  222 

Megasporangia 370 

Megaspore 370 

Megasporophyll 370 

Mericarps 89 

Metabolism 30 

Mesophyte 348,  353 

Midrib 38 

Microsporangia 370 

Microspore 370 

Microsporophyll 370 

Micropyle 120,  121,  130 

Monadelphous 299 

Monocarpellary 93 

Monocotyledons 119 

Monoecious 311 

Monopetalous 292 

Monosepalous 292 

Morphology 2 

Mosaic  (leaf) 55 

Mucronate 47 

Multiple  fruit 113 

Mushroom 397 

Mvcelium 388 

Myceteb 308 

Mycology I 
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Net-veined 37 

Neutral  flower 310 

Node 50 

Nucleus 9 

Numerical  plan 288 

Nut 87 

Obcordate 45 

Oblique 86 

Obo  vate 80 

Obsolete 295 

Obtuse 41 

Oospore 367 

Opposite  leaves 50 

Organ 8 

Organs  of  reproduction 151 

Organs  of  vegetation 151 

Orthotropous 130 

Osmose  .  * 227 

Oval 29 

Ovary 73,  285,  287 

Ovule 287 

Paleobotany 1 

Palmate  vcining 38 

Panicle 270 

Papilionaceous 298 

Pappus 88 

Parallel  veining 37 

Paraphyses '.  .394 

Parasitic  plants 184 

Parenchyma 213 

Parietal 103 

Pedicel 264 

Peduncle 75, 103,  264 

Peltate 34 

Pentamerous 296,  302 

Pepo 78 

Perennial 181 

Perfect  flower 291 

Perfoliolate 24 

Perianth 282 

Pericarp 74 

Perigynous 297 

Persistent 32 

Personate 308 

Petals 282 

Petiole 31, 33 

Phanerogams 355 

Photosynthesis 24 

Phyllotaxy 50-53 

Pileus 392 

Pinna 360 

Pinnate  veining 38 

Pinnule 360 

Pistil 283,  285 

Pistillate 310 

Pitcher  plant 70 


Pith 191,  2x9 

Placenta 75,  103,  287 

Plicate 124,  254 

Plumule 118, 121 

Pollen 284 

Pollen  grains 284 

Pollen  sac 284 

Pollen  tubes 325 

Pollination 286 

Polycotyledons 120 

Polymorphic 407 

Polymorphism 386, 407, 408 

Polypetalous 304 

Pome 74 

Prefloration 290 

Prefoliation 254 

Primary  root 170 

Pronuba 334 

Protection 72, 335 

Prothallium 366 

Protoplasm 9,  213 

Pieridophytes 359 

Pubescent 36 

Puccinia 400 

Raceme 267 

Rachis 45,  264 

Radial  roots 172 

Radial  section 237 

Raphe 122,  131 

Ray  flowers 307 

Receptacle 74,  75, 103,  282 

Red  rust 399 

Region  of  growth 148, 153, 157 

Regular  flower 291 

Respiration 28 

Re  volute 261,  392 

Rhizoids 372 

Rhizoma 189 

Ribs 39 

Ringent 308 

Rings  of  growth 221,  223,  224 

Root  cap 150 

Root  growth 148,  150,  153,  172 

Root  hairs 149 

Root  pressure 229 

Root  pull 165 

Rootstock 188 

Rosette 55 

Rostelia 406 

Rotate 420 

Rudimentary  organs 313 

Rugose 36 

Runcinate 68 

Runner 208 

Sagittate 88 

Salver-shaped 421 
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Samara 90 

Sap  movement  226, 227, 231, 232,  233,234 

Saprophyte 185 

Sapwood 236 

Scale  leaves 68 

Scape 193 

Scion 208 

Scorpioid  inflorescence 278 

Secondary  roots 170 

Seed  vessel 73 

Sepals 74,  282 

Septa ' 106 

Septicidal 106 

Septifragal 107 

Serrate 48 

Sessile 34 

Sexual  generation 368 

Silicle 102 

Silique 101 

Sinuate 52 

Sleep  movements 62,  63 

Sori 362,  399 

Spathe 292 

Spatulate 28 

Species 411 

Spermatophytes 126,  355 

Spike 271 

Spine 32,  68,  209,  210 

Spirogyra 379 

Sporangia 363 

Spore 363,  364,  396 

Spore  print 395 

Sporidia 402 

Sporophyll 370,  375 

Sporophyte 365 

Stamen 283,  284 

Staminate  flower 310 

Staminodia 315 

Starch 26, 118, 119, 192,  200 

Stems 201-212 

Sterile  flower 310 

Stigma 285 

Stigmatic  surface 293 

Stipe 360 

Stipe  of  mushroom 391 

Stipule 31, 32 

Stolon 208 

Stoma 16 

Stomata 16 

Stone  fruit 80 

Storage  of  food 125, 192,  196 

Style 285 

Suckers 208 

Summer  spores 401 

Sundew 71 

Superior 289 

Supernumerary  buds 263 

t  Suppressed 295, 313 


Suspended  seed ...  132 

Suture 94, 98,  103 

Symbiosis 340 

Symmetrical  flower 291 

Symmetry 36,  291 

Sympetalous 292,  304,  306 

Syncarpous 103 

Syngenesious 428 

Synsepalous 292 

Systematic  botany 6 

Tangential  section 237 

Tap  root 170 

Taxonomy 6 

Tegmen 122, 123 

Teleutospore 401 

Tendril 32,  67,  203,  211 

Terete 207 

Terminal  bud 241 

Testa 122,  123 

Tetradynamous 295 

Tetramerous 295,  302 

Thallophytes 357 

Thallus 357,  366,  371 

Tissue 10 

Toadstools 397 

Torus 75,  282 

Trama 394 

Transformation  of  leaves 66-72 

Transformation  of  organs.  .315,  320,  321 

Transpiration 15 

Trifoliolate 46 

Trimerous 288,  302 

Trimorphic 331 

Truncate. . . : 36 

Tuber 190 

Tunicated 194 

Twining  stems 203 

Twining,  cause  of. 162,  204 

Umbel 269 

Undulate 51 

Unisexual 310 

Unsymmetrical 291 

Urceolate 428 

Uredo 399 

Uredospore 399 

Valvate .257 

Valves 99 

Vascular  bundles 43,  214,  217,  224 

Vascular  cylinder 174 

Vascular  cryptogams 359 

Vascular  system 214 

Vascular  tissue 10,  191 

Vegetable  physiology 4 

Vegetative  multiplication 380 

Veil 390 
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Veins 37-43 

Ventral 96 

Vernation 254,  260,  261 

Versatile 284 

Verticel 51 

Vcxillum 298 

Viscid 36 

Vitality  of  seeds 142 

Vittae 89 

Volva 390 

Water  holders 59 


Water  roots 183 

Whorled  leaves 51 

Wind  pollination 332 

Wings 59,  298 

Winter  spores 401 

Xerophyte 348 

Xerophyte  societies 350 

Yellow  trumpets 70 

Yucca  moth 334 
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PREFACE 

The  beginner  in  botany  is  embarrassed  in  the  attempt  to  use  a 
complete  flora  of  the  country,  by  the  multitude  and  diversity  of  the 
plants  it  presents.  The  difficulties  attaching  to  many  of  these  plants, 
moreover,  often  lead  to  discouragement  and  a  complete  loss  of  interest 
in  the  study.  An  attempt  to  relieve  this  embarrassment  and  dis- 
couragement and  to  awaken  increased  interest  has  been  made  in  the 
present  work.  It  is  a  flora  of  the  United  States  east  of  the  one 
hundredth  meridian,  containing  a  description  of  such  flowering 
plants,  native,  naturalized,  and  cultivated,  as  are  most  frequently 
met  with  and  are  most  likely  to  be  examined  by  a  beginner.  It 
embraces  91  families,  432  genera,  and  1257  species. 

The  chief  aim  has  been  to  describe  each  one  of  these  included 
plants  so  exactly  and  fully  as  to  enable  the  pupil  to  determine  accu- 
rately its  genus  and  species.  Much  has  been  said  and  written,  and 
not  without  reason,  in  condemnation  of  botanical  work  which  results 
in  nothing  more  than  the  collection  of  so  many  dried  plants  marked 
with  a  few  Latin  uames.  One  of  the  factors  contributing  to  this 
lamentably  barren  result  is  unquestionably  the  embarrassment  and 
discouragement  already  referred  to,  which  this  work  is  designed  to 
remove.  At  the  same  time,  there  can  be  little  doubt  that  the  careful 
study  of  an  unknown  plant  furnishes  a  useful  exercise  in  observation, 
and  the  recognition  of  each  item  of  its  description  in  accurate  botan- 
ical terms  provides  a  valuable. drill  in  language.  The  Latin  name 
arrived  at  is  an  object  only  secondary  to  the  main  one,  which  is  the 
acquisition  of  the  ability  to  determine  the  identity  of  the  plant  exam- 
ined with  the  species  described.  In  other  words,  the  main  object  is 
not  the  mere  information  gained,  but  the  increase  of  ability  to  get 
information.  The  acquisition  of  a  hundred  Latin  names  is  of  com- 
paratively little  value,  and  can  be  secured,  as  it  often  has  been,  with- 
out any  knowledge  whatever  of  botany.  But  the  acquaintance  with 
these  names,  when  acquired  through  careful  botanical  analysis,  in- 
volves not  only  a  knowledge  of  their  relation  to  each  other  and  to 
other  plants,  but  also,  what  is  of  vastly  more  importance,  a  very  excel- 
lent training  of  the  power  of  accurate  observation. 

Material  for  the  descriptions  has  been  drawn  from  a  great  variety 
of  sources,  all  of  which  have  been  more  or  less  consulted  and  com- 
pared. At  the  same  time,  the  information  thus  obtained  has  been 
subjected  to  the  judgment  acquired  by  the  author  of  this  work  from 
a  practical  experience  of  many  years  in  field,  forest,  and  garden.     The 
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leading  authorities  thus  used  have  been*  Gray's  "  Synoptical  Flora  of 
North  America,"  Gray's  and  Chapman's  "Manuals,1*  Britton  and 
Brown's  "  Illustrated  Flora  of  the  Northern  States  and  Canada,"  the 
flora  of  Wood's  "  Class  Book  of  Botany,"  Small's  "Flora  of  the  South- 
eastern United  States,"  Bailey's  revised  edition  of  "Gray's  Field, 
Forest,  and  Garden  Botany,"  Bailey's  "  Cyclopedia  of  American  Hor- 
ticulture," Nicholson's  "  Dictionary  of  Gardening,"  "  The  Treasury  of 
Botany,"  and  Warming's  "Systematic  Botany,"  besides  a  number 
of  less  comprehensive  works,  such  as  Alice  Lounsberry's  "  Southern 
Wild  Flowers  and  Trees"  and  her  "Guide  to  the  Trees,"  Harriet 
L.  Reefer's  "Our  Native  Trees"  and  "Our  Northern  Shrubs,"  New- 
hall's  "Trees,  Shrubs,  and  Vines  of  Northeastern  America,"  and 
Apgar's  "  Trees  of  the  Northern  United  States.". 

The  order  of  arrangement  of  families  has  been  in  the  main  that 
of  Wood's  "  Class  Book  of  Botany,"  from  which  has  been  taken  the 
analytical  key  to  the  families,  with  a  few  slight  changes  to  adapt  it 
to  the  differences  of  family  names  in  the  two  floras.  In  the  use  of 
names  for  families,  genera,  and  species,  a  conservative  and  eclectic 
principle  has  been  followed,  so  that  in  some  cases  they  will  be  found 
to  agree  with  one,  and  in  others  with  another,  of  the  names  given  in 
the  common  American  floras  of  Gray,  Wood,  Chapman,  and  Britton 
and  Brown.  In  such  cases  the  fact  has  usually  been  indicated  by 
giving  as  synonyms  the  names  used  by  the  other  floras.  The  full 
key  to  all  the  families,  with  proper  references  to  other  floras  for  the 
families  not  contained  in  this  book,  has  been  given  in  order  that  the 
pupil,  when  he  encounters  a  plant  of  a  family  not  included  in  this 
flora,  may  know  where  to  look  for  it  in  a  fuller  one. 

The  manner  of  using  it  is  as  follows :  The  pupil,  with  the  flower, 
leaves,  and  a  part  of  the  stem  before  him,  reads  the  two  lines  be- 
ginning with  Class  I  and  Class  II,  and  asks  himself  first  to  which 
of  the  two  it  belongs,  the  Exogens  or  the  Endogens.  This  he 
determines  by  comparing  his  flower,  leaves,  and  plant  generally  with 
the  descriptions  given  immediately  after  those  names.  If  he  finds 
it  under  Class  I,  he  then  determines,  in  the  same  way,  to  which  of 
the  subclasses  it  belongs,  the  Angiosperms  or  the  Gymnosperms,  by 
reading  the  descriptions  following  those  words.  If  he  finds  it  in  the 
Angiosperms,  he  then  determines  to  which  of  the  sections  (§)  it  be- 
longs,—  Polypetalous  plants,  Gamcpetalous  plants,  or  Apetalous 
plants.  If  he  finds  it  in  the  Polypetalous  section,  then  he  passes 
to  that  part  of  the  key  headed  "  §  I.  Polypetalous  plants,"  and 
then  proceeds  as  follows:  Reading  the  three  lines  preceded  by  the 
asterisk  (*),  he  determines  which  one  describes  his  plant.  If  the  first, 
then  he  passes  to  the  lines  below  numbered  11,  and  puts  the  query 
again  as  to  which  line  describes  his  plant.  And  so  he  continues  till 
he  reaches  the  family,  where  the  number  will  show  to  what  part 
of  the  flora  he  is  to  turn.    At  this  point  he  should  compare  his 
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plant  with  the  description  of  the  family.  If  the  plant  agrees  with 
the  description,  he  proceeds  to  determine  the  genus  by  the  help  of 
another  partial  key,  if  the  family  is  large.  If  very  small,  of  only 
one  or  two  genera,  he  reads  the  description  of  the  first  genus,  and 
if  it  agrees  with  the  plant,  he  then  proceeds  by  similar  steps  to  deter- 
mine the  species. 

In  this  connection  it  is  suggested  that  the  student  have  his  atten- 
tion directed,  at  a  very  early  stage  of  the  field  work,  to  the  distinctive 
marks  of  a  few  of  the  very  large  and  easily  recognized  families.  The 
Mints  or  Labiates,  e.g.,  with  their  square  stems,  opposite  leaves, 
lipped  corollas,  diandrous  or  didynamous  stamens,  and  four  akenes, 
the  Figworts,  the  Crucifers,  the  Umbellifers,  the  Composites,  the  Pea 
family,  the  Rose  family,  and  several  others  almost  as  easily  identi- 
fied can  quickly  and  with  little  effort  be  so  mastered  in  their  dis- 
tinctive features  that  the  young  botanist  may  recognize  them  at  sight 
as  readily  as  the  veteran.  The  writer  makes  this  suggestion  because 
he  has  often  questioned  young  botanists  who  had  gotten  well  along 
in  their  required  quota  of  fifty  or  seventy-five  plants,  and  found  them 
totally  ignorant  on  this  point.  Nothing  will  stimulate  the  interest 
of  a  beginner  more  certainly  than  the  ability  to  locate  his  plant  in  its 
family  at  sight,  and  thus  be  able  to  turn  to  it  at  once  without  the 
aid  of  the  key.     At  this  point  he  realizes  he  is  near  the  goal 

While  the  number  of  genera  described  in  detail  is  only  432,  it 
frequently  happens  that  the  key  attached  to  a  family  will  enable  the 
pupil  to  determine  others  for  whose  species  he  will  be  referred  to 
fuller  floras.  In  the  Conifero,  e.g.,  the  key  under  that  family  gives 
the  distinctive  marks  of  all  the  genera  found  in  our  territory,  so  that 
a  pine  may  be  distinguished  from  a  hemlock,  spruce,  cedar,  etc 

It  is  hoped  that  this  brief  flora  will  serve  its  purpose  and  prove 
sufficient  through  all  the  preliminary  school  study.  The  botanist 
who  pursues  the  subject  for  a  lifetime  and  takes  in  the  entire  flora 
of  the  country  will,  of  course,  need  a  complete  manual ;  the  beginner 
needs  only  such  a  one  as  this,  embracing  merely  the  plants  he  is 
likely  to  undertake. 
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ABBREVIATIONS  OF  NAMES  OP  AUTHORS  CITED 
FOR   PLANT  NAMES 


Adans.  A  dan  son. 

A.  DC.  Alphonse  De  Csndolle. 

Alt  Alton,  William. 

Arn.  Arnott,  G.  A.  Walker. 

Aubl.  Aublet 

Aust  Austin. 

BalU.  BslUon. 

Baldw.  Baldwin. 

Bart  Barton. 

Bartr.  Bartram. 

Beauv.  Beauvols. 

Benth.  Bentham. 

Beuth.  A  Hook.  Bentham 

and  Hooker. 
Bigel.  or  Big.  Blgelow. 
Boehm.  Boehmer. 
Boiss.  Boissler. 
Borkh.  Borkhansen. 
Br.  B.  Robert  Brown. 
Brongn.  Brongntart 
Bnckl.  Buckley. 
Cass.  Casslni. 
Cav.  Cavanilles. 
Cham.  Chamisso. 
Chopm.  Chapman. 
Chols.  Choisy. 
Darl.  Darlington. 
DC.  De  CandoUe. 
Decne.  Decaisne. 
Desf.  Desfontaines. 
Desv.  Desvaux. 
Dew.  Dewey. 
Dicks.  Dickson. 
Dill.  Dtllenlus. 
Dufr.  Dufresne. 
Dumort  Dumortlar. 
Eat.  Eaton. 
Ehrh.  Ehrhart 
EU.  Elliott 
Endl.  Endlicher. 
Engelm.  Engelinann. 
Esch.  Eschscholtz. 
Foug.  Foogeroux. 
Gaertn.  Gaertner. 
Gmel.  Gmelin. 
Grev.  Greville. 
Grls.  or  Grlseb.  Grisebaoh. 


Gron.  Gronovius. 

Hack.  Hackel. 

Haw.  Haworth. 

HBK.  Humboldt,  Bonpland, 

and  Kunth. 
Herb.  Herbert 
Hoffm.  Hoffmann. 
Hook.  Hooker. 
Hort  Horticultural  or  Florist 

name. 
Huds.  Hudson. 
Jacq.  Jacquln. 
Juss.  Jussleu. 
L.  or  Linn.  Llnnnna. 
Lam.  Lamarck. 
Lamb.  Lambert 
Lehm.  Lehmann. 
Less.  Leasing. 
L'Her.  L'Herltler. 
Lind.  Llndley. 
Lk.  Link. 
Loisel.  Loiseleur-Deslong- 

champs. 
Lour.  Loureiro. 
Marsh.  Marshal). 
Mart  Martens. 
Maxim .  Maximowicz. 
Medio.  Medlcus. 
Meisn.  Melsner. 
Mentz.  Mentzel 
Miohx.  or  Mx.  Mlohanx. 
Mill.  Miller. 
Miq.  Mlquel. 
MuhL  Muhlenberg. 
Murr.  Murray. 
Naud.  Nandin. 
Neck.  Necker. 
Nutt  NuttalL 
PaU.  Pallas. 
Pav.  Pavon. 
Pers.  Persoon. 
Ph.  Pursh. 
Planch.  Planehon. 
Plum.  Plumier. 
Poir.  Polret 
Poll  PoUieh. 
B.  Br.  Robert  Brown. 


Raf.  Rafinesque. 

Reich.  Reichenbach. 

Rich.  Richardson. 

Room.  Roemer. 

Roxb.  Roxburgh. 

Ruiz.  A  Pav.  Ruiz  Lopez  and 
Pavon. 

Sellsb.  Salisbury. 

Schrad.  Schrader. 

Schreb.  Schreber. 

Schult  Schultz. 

Schw.  or  Sohwein.   8ohwel> 
nltz. 

Scop.  Scopoli. 

Scribn.  Scrlbner. 

Ser.  Seringe. 

Slbth.  Slbthorp. 

Sleb.  &  Zucc  Siebold  and 
Zuccarini. 

Sm.  Smith. 

Soland.  Solander. 

Spreng.  SprengeL 

Steph.  Stephant 

Steud.  SteudeL 

St  HIL  Saint  Hilalre. 

Sulllv.  8ullivant 

Sw.  Swartz. 

Thun.  Thunberg. 

Thur.  Thurber. 

Torr.  Torrey. 

Torr.  A  Gr.  or  T.  &  G.  Tor- 
rey and  Gray. 

Tourn.  Tournefort 

Traut  Trautvetter. 

Tuckerm.  Tuckerman. 

Vaill.  Vaillant 

Vent  Ventenat 

Vlll.  Vfflars. 

Wahi.  Wahlenberg. 

Walt  Walter. 

Wang.  Waugenheim. 

Wendl.  Wendland. 

Wlgg.  Wiggers. 

Willd.  Wllldenow. 

Wils.  Wilson. 

With.  Withering. 

Wul&Wulfen. 


SIGNS 

The  degree  sign  (°)  is  used  for  feet,  the  minute  sign  (*)  for  inches,  and  the  second  sign 
(*)  for  lines  or  twelfths  of  an  inch.  The  interrogation  point  (?)  Indicates  doubt,  and  the 
exclamation  point  (!)  authentication  from  personal  observation.  In  the  marks  for  accent, 
the  acute  accent  ( ' )  indicates  the  abort  English  sound  of  the  vowel,  and  the  grave  0)  the 
long  English  sound. 
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KEY  TO  THE  NATURAL  ORDERS 

2P.A  —  Only  those  orders  followed  by  numbers  ere  here  given.    For  those  followed  by  sn 
Mterisk  (*),  consult  fuller  floras  of  Grey,  Wood,  Britton,  or  Chapman. 

CLASSES,  SUBCLASSES,  AND  SECTIONS 

CLASS  I.  BXOGBNS  or  DICOTYLEDONS.    Leaves  net-veined.    Parts 
of  flowers  never  completely  in  3's,  but  mostly  in  4's  and  6's. 
Wood,  if  any,  in  annual  rings.     Embryo  with  2  or  more 
cotyledons. 
StrBCLASS  I.  Angiosperms.     Ovules  and  seeds  inclosed  in  the  pistils 
and  fruit  respectively.     Embryo  with  2  cotyledons. 
f  I.  Polypetalons  plants.     Calyx  and  corolla  both  present,  and 
petals  distinct. 
•  §  II.  Gamopetalons  plants.     Calyx  and  corolla  both  present, 
and  petals  united. 
§  III.  Apetalous  plants.     Corolla  absent,  and  sometimes  also 
the  calyx. 
Subclass  II.   Gtmnospbrms.    Ovules  and  seeds  naked,  on  an  open 
scale.     Embryo  with  2  or  more  cotyledons.    See  page  321. 
§  IV.  Coniferous  plants.    Stems  branching,  woody,  jointless. 

CLASS  II.  ENDOGENS  or  MONOCOTYLEDONS.  Leaves  parallel- 
veined,  rarely  net-veined.  Parts  of  flowers  in  S's.  Wood, 
if  any,  not  in  annual  rings,  but  mingled  with  pith  and  bark. 
Embryo  with  only  one  cotyledon.  Almost  entirely  herbs  in 
temperate  regions. 

f  V.  Spadiceons  plants.    Flowers  on  a  spadix. 

{  VI.  Petaloideous  plants.  Flowers  not  on  a  spadix.  Perianth 
of  2  whorls,  the  inner  often  petaloid. 

|  VII.  Glumaceons  plants.  Flowers  without  proper  perianth, 
but  inclosed  in  chaff-like  bracts  or  glumes,  as  in  Sedges  and 
Grasses. 

§  I.  Polypetalons  Plants 

•  Herbs  with  the  leaves  alternate  or  all  radical.    (11) 

•  Herbs  with  the  leaves  opposite  on  the  stem.    (7) 

•  Shrubs,  trees,  or  undershrubs.  —  Flowers  regular  or  nearly  so.    (9) 

—  Flowers  Irregular  (or  fruit  a  legume),    (r) 
8.  Polyandrous,  —  stamens  8  to  10  times  as  many  as  the  petals,  or  more.    (t) 
8.  OUgandrous,  —  stamens  1  to  2  times  as  many  as  the  petals,  or  fewer.    (4) 
8.  Leaves  opposite,    (s) 

8*  Leaves  alternate.  —  Stamens  on  the  torus  or  the  hypogynous  corolla,    (t) 
—  Stamens  and  petals  on  the  calyx  tube,    (v) 
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KEY  TO  THE  NATURAL  ORDERS 

4.  Ovaries  simple,  distinct  or  solitary.    Vines  or  erect  shrubs,    (w) 
4.  Ovary  compound,  —  wholly  adherent  to  the  calyx,    (x) 

—  free  from  the  calyx  or  nearly  so.    (5) 
5.  Stamens  opposite  to  the  petals  and  of  the  same  number,    (y) 
5.  Stamens  alternate  with  the  petals  or  of  a  different  number.    (6) 
6.  Leaves  opposite  on  the  stems,    (z) 
0*  Leaves  alternate,  — compound,    (yy) 
—  simple,    (zz) 
7.  Polyandrous,-  stamens  8  to  10  times  as  many  as  the  petals,  or  more,    (m) 
•J.  OMjrandrous,  —  stamens  1  to  2  times  as  many  as  the  petals,  or  fewer.    (8) 
8.  Pistil  separate  and  distinct,  few  or  solitary,  simple,    (n) 
8.  Pistils  uiifisd,  —  ovary  compound,  free  from  the  calyx.    (9) 
V|^ovary  compound,  adherent  to  the  calyx,    (o) 
9.  Stamens  opf^fce  to  the  petals  and  of  the  same  number     (p) 
9.  Stamens  alteniWith  the  petals  or  of  a  greater  number,    (q) 
11.  Flowers  regular  or  nearly^NtFruit  never  a  legume.    (18) 
11.  Flowers  Irregular  (rarely  regiffl^^i  the  fruit  a  legume).    (12) 

18.  Stamens  numerous,  8  or  mor?^M8  as  m^Dj  u  ^9  ^t^j^    rux 
1«.  Stamens  few  and  definite,  5  to  12%y  ' 

13.  Stamens  8  to  10  times  as  many  as  the  pet\.    (\$\ 
13.  Stamens  few  and  definite.  —  Ovary  free  froiJ\p  calyx.    (14) 
—  Ovary  adherent  to^y  calyx     (ft 
14.  Pistils  one,  or  Indefinite  (1  to  15),  distinct,  sihoe     ('e)  u 
14.  Pistils  definitely —2  united,  the  short  styles  co^lne<j  Into  on^    ^ 
—8  or  4  united,  styles  or  stigm*.o  ^  or  ^     (*) 

—  5,  distinct  or  united,  with  5  diiK^  styles     flft 
—5  united  and  the  styles  combined  i^    (ft 

15.  Stamens  hypogynous,—  on  the  receptacle.    (16) 

Iff.  Stamens  perlgynous,  —  on  the  corolla  at  the  base,    (c) 

—  on  the  calyx  at  the  base,    (d) 

16.  Pistils  few  or  many,  distinct  (at  least  as  to  the  styles),    (a)     , 
16.  Pistils  (and  styles  if  any)  completely  united,    (b) 
su  Petals  5  or  more,  deciduous.    Leaves  not  peltate  .  RAH UuCULm-, 

su  Petals  8,  persistent,  withering.    Floating  leaves  peltate       .    CAB0MBA\g»     1 
a.  Petals  numerous,  deciduous.    Leaves  all  peltate   .  .  IfYMPHJEACBj    * 

b.  Sepals  4  to  6,  equal    Petals  many,  imbricated  in  bud    .  NTB€PHJEACBAS^ 
b.  Sepals  5,  equal.  Petals  5,  Imbricate.  Leaves  tubular    SARRACBlflACBJE  C 

b.  Sepals  5,  unequal.  Petals  5,  convolute.  Flowers  of  2  sorts        CISTACBJE  \ 

b.  Sepals  2,  with— 5  petals  Imbricated  in  the  bud       .        PORTULACACBJR  15' 
—4  or  8  petals  usually  crumpled  in  the  bud    .  PAPAVBRACBJB     8  V 

c  Filaments  united  Into  a  tube.    Anther  1-oelled.  MALVACBJB  IS 

d.  Sepals  2,  persistent,  capping  the  pod        .  PORTULACACBJB  15 

d.  Sepals  8  to  5,  valvate  in  the  bud.    Pod  long,  2-carpeled  .       .    TILIAC&S  19 

d.  Sepals  8  to  5.  —  Petals  Imbricate  in  bud.    Fruit  simple  .       .     ROSACEA  86 

—  Petals  convolute  in  bud.  Fruit  compound  .  LOASACBA  # 
e.  8tamens  opposite  to  the  Imbricated  petals.  Pistil  1  only  BBRBBRIDACBflS  5 
e.  Stamens  alternate  with  the  petals  or  more  numerous    .       RAH u « CUL ACB M     1 

f.  Stamens  6  (tetradynamous).     Pods2-celled      .        .       .         CRUCIFBRJB  10 

f.  Stamens  4,  or  8  to  82.    Pod  1 -celled  ....         CAPPARIDAC&X  11 

g.  Sepals  and  petals  In  8*s.    Stamens  6.    Small  herb.       .       LIMNAHTHAC&S  # 

g.  Sepals  and  petals  In  4's.    Stamens  8.    Climbing    .  8APINDACBA  82 

g.  Sepals,  etc,  in  5*s.  — Stara.  5,  monadelphous.    Climbing     PA88IFL0RACBA  48 

—  SUm.  5,  distinct.    Yellow.    Erect      .    TURNBRACBA  # 

— Stam.  5,  distinct.    Cyanic.    Erect      .     DROSBRACBA  40 

—Stem.  8  to  15.  —  Fls.  perfect,  many,  minute     CISTACBAS  12 

—  Fls.  monoecious  .        BUPHORBIACB M  # 

h.  Stamens  5,  alternate  with  the  5  petals.    Seeds  numerous  LUXACEM  20 

b.  Stamens  5,  opposite  to  the  5  petals.    Seed  1   .  PLUMBAGIN ACBAS  # 

h.  Stamens  10,  the  filaments  united  at  the  base  .  OXALIDACBJB  22 

h.  SUmens  6  to  24  (twice  as  many  as  the  petals),  distinct  .  CRA83ULAC&S  89 

1.  Ovary  1 -celled.    Leaves  radical,  Irritable   .  .     DROSBRACBA  40 

L  Ovary  2  to  5-ceUed.  —  Leaves  dotless,  mostly  radical        .   BRICACRS  57 

—Leaves  dotted.    Oauline,  pinnate  .    RUTACBJB  25 
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KEY  TO  THE  NATURAL  ORDERS  9 

J.  Styles  5  or  more.    Ovary  1-ceUed,  half-adherent    Sepals  S    PORTULACACBJB  15 

J.  Style  1,  carpels  as  many  as  the  petals  (2  to  6)  .                              ONAGRACBJB  42 

j.  Styles  2,  carpels  2,  fewer  than  the  (5)  petals.  Seeds  several    8AXIFRAGACBJB  88 

j.  Styles  2,  carpels  2,  fewer  than  the  (5)  petals.    Seeds  2   .       .  UMBBLLIFBRJB  47 

j.  Styles  8  to  5,  ovary  8  to  5-celled,  8  to  5-seeded                .        .        ARALIACBJB  48 

k.  Ovaries  many,  or  few,  rarely  1,  always  simple        .       RANUNCULACBJB  1 

k.  Ovary  compound,  8-carpeled,  open  before  ripe                       RBSBDACBJB  # 

L  Sepals  2.    Petals  4  (2  pairs).    Stamens  «.    Spurs  1  to  2,  blunt    FUMARIACBJB  9 

L  Sepals  5,  very  unequal    Petals  8.   Stamens  6  to  8.   No  spur    POLYGALACBJB  84 

L  Sepals  4,  petals  2,  all  colored  alike.    Spur  slender  .       .        BAL8AMINACBJB  28 

L  Sepals  and  petals  each— 4,  not  very  Irregular.    No  spur         CAPPARID  ACBJB  11 

—  6.    Stamens  8.    Spur  slender  .         TROPJBOLACBJB  24 

— 5.    Stamens  5.    Spur  blunt  or  none.       .  VIOLACBJB  18 

—5.    Stam.  10  (or  more).  Fr.  a  legume    LBGUMIN08JB  85 

m.  Pistils  many,  entirely  distinct,  simple    ....       RANUNCULACBJB  1 

m.  PlstUs  8  to  5,  united  more  or  less  completely        .               .    HYPBRICACBJB  16 

m.  Pistils  5  to  10,  united*  with  sessile  stigmas  and  many  petals  MBSBMBRYACBJB  # 

n.  Pistil  soUtary,  simple.  Petals  6  to  9.  SUmens  12  to  18    BBRBBRIDACBJB  5 

n.  Pistils  8  or  more,  distinct,  simple.    Fls.  all  symmetrical    CRASSULACBJB  89 

n.  Pistils  2,  consolidated  with  the  5  stamens.   Juice  milky  A8CLBPIADACBJB  74 

o.  Carpels  as  many  as  the  sepals.    Anthers  open  at  the  top     MBLASTOMACBJB  # 

o.  Carpels  as  many  as  the  sepals.    Anthers  open  laterally                ONAGRACBJB  42 

o.  Carpels  fewer  than  the  sepals, —-many-seeded.    Style*  2       SAXIFRAGACBJB  88 

—  1-seeded.    8tyles2or8               ARALIACBJB  48 

—  1-seeded.  Style  1  (double)  .  CORNACBJB  49 
p.  Style  8-deft  at  the  summit  .  ...  PORTULACACBJB  15 
p.  Style  and  stigma  1,  undivided PRIMULACBJB  58 

q.  Leaves  pinnate,  with  lnterpetlolar  stipules     .       .       •     ZYGOPHYLLACBJB  # 

q.  Leaves  simple,  toothed  or  lobed.  Flowers  cruoilbrm.  Stamens  6    CRUCIFBRJB  10 

q.  Leaves  simple,  toothed  or  lobed.  Flowers  5-meroua.  Stam.  10    GBRANIACBJB  21 
q.  Leaves  simple,  entire,    (qq) 

qq.  Petals  and  stamens  on  the  throat  of  the  calyx              •       LYTHRACBJB  # 

qq.  Pet  hypogynoua.  —  Fls.  Irregular,  unsymmetrlcal       .  POLYGALACBJB  84 

—  Fls.  regular— 2  (or  8)-ported  throughout     BLATINACBJB  # 

— 5-ported.  —  Lvs.  punctate    HYPBRICACBJB  16 

—  Lvs.dotlessCARYOPHYLLACBJB  14 

r.  Ptetfl  a  simple  carpel,  becoming  a  legume.    Stamens  10  to  100   LBGUMINOS.fi  85 

r.  Pistil  compound,— 8-carpeled.    Fls.  perfect.    Lvs.  digitate.       SAPINDACBJB  82 

—8-carpeled.    Fls.  monoecious.    Cultivated    BBGONIACBJB  45 

—  OHsarpeled.—  Stipules  present  Cultivated   GBRANIACBJB  21 

—  Stipules  none.  Native  .  BRICACBJB  57 
••  Stamens  on  the  receptacle.  In  several  sets.  Leaves  dotted  .  BYPBRIC ACBJB  16 
••  Stamens  on  calyx.— Ovaries  many,  free,  but  inclosed        CALYCANTHACBJB  87 

—  Ov.  compound,  free  in  the  bell-shaped  cal.    LYTHRACBJE  # 

—  Ov.  adherent  —  Fruit  fleshy,  baccate  .         MYRT ACBJB  # 

■ —Fruit  dry,  capsular      SAXIFRAGACBJB  88 
t.  Petals  imbricate  or  valvate  in  aestivation,    (u) 

U  Pet  convolute.  —  Anthers  1-celled,  turned  Inward                .         MALVACBJB  18 

—  Anthers  2-celled,  turned  outward.  Exotic  8TBBCUL1ACBJB  # 
u.  Ovaries  distinct  Petals  6,  valvate.  Erect  shrubs  .  ANON  ACBJB  8 
u.  Ov.  distinct.  Petals  8  to  9,  Imbricate.  Trees  or  erect  shrubs  MAGNOLIACBJB  2 
n.  Ov.  distinct  few.  Pet  6  to  9,  Imbricate.  Climbing  shrubs  MBNISPBRMACBJB  4 
u.  Ov.  compound.  —  Leaves  punctate  with  pellucid  dote    .       .  AURANTIACBJE  # 

—  Lvs. opaque. —  Sepals  valvate.    Flowers  small.     TIL1ACBJE  19 

—  Sep.  imbricate.  Fie.  large   TBRNSTRCEMIACBJB  17 

v.  Style  1  with  many  stigmas.    Green,  fleshy  shrubs  .               .  CACTACBJB  46 

▼.  Styles  several,  or  1  with  1  stigma.    Woody  trees  or  shrubs  .      ROSACBJB  86 

w.  PlstUs  many,  spicate  on  the  slender  torus.    Climbing  .      8CHIZANDRACBJB  # 

w.  PlstUs  2  to  6,  capitate  on  the  short  torus.    Climbing    .     MBNISPBRMACBJB  4 

w.  Pistil  1  only.    Fls.  6-parted.    Stam.  opposite  the  petals      BBRBBRIDACBJB  5 

x.  Flowers  4-parted.    Stamens  8.    Flowers  red  or  roseate .       ONAGRACBJB  42 

x.  Flowers  4-parted.    Stamens  4.    Flowers  whitish    .               .  CORNACBJB  49 

X*  Flowers  6-parted. — Ovary  5-carpeled,  5-styled                        ARALIACBJB  48 

— Ovary  2-carpeled       .       .       .        SAXIFRAGACBJB  88 
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y.  Leaves  opposite,  stem  ollmbing  with  tendrils  .  VITACBJS  SI 

y.  Leaves  alternate.    Erect,  or  vine  without  tendrils   .      RHAMNAG&S  80 

B.  Carpels  8  to  5,  styles  short.    Leaves  simple    ....  GBLA8TRAG&S  29 

s.  Carpels  8,  styles  long,  slender.    Leaves  pinnate,  serrate       .      8APINDACBJB  82 

B.  Carpels  2,  with  2  slender  styles.    Samara  doable    .  .      SAPIHDACBA  82 

s.  Carpels  1  to  2,  with  1  short  style.    (Drape  or  single  samara.)       .     OLEACBJB  75 

yy.  Filaments  10,  united  into  a  tube.    Leaves  bipinnate     .       .  MBLIACEJE  27 

yy.  Flls.  6,  distinct.  —  Leaves  pellucid  punctate  .       .       .       .    RUTACBJR  25 

—  Lvs.  opaque.  —  Ov.  8-carpeled,  1-seeded    AHACARDIACBA  88 

—  Ov.  of  8  1  -seeded  carpels        SAPUfDACRS  82 

n.  Petals  4,  yellow.    Ovary  2-carpeled,  2-seeded     .       .       HAMAMBLIDACRffi  41 

n*  Pet.  4  to  7,  cyanic  —  Drupe  1-seeded,  but  with  8  stigmas      ANACARDIACB M  88 

—Drupe  4  to  6-seeded,  stigmas  4  to  6      .       .     ILICACBAS  28 

—Cap.  many-seeded  BRICUfBJB,  57.   PITTOSPORAC&S  # 

—  Capsule  8-seeded  (scarlet).  Seeds  arlled   CBLA8TRACBA  28 

— Capsule  2  to  8-seeded.  Ovules  pendulous.  |IL    BRICACBflE  07 


§  II.  Gamopetalous  Plants 

%  Stamens  (6  to  many)  more  numerous  than  the  lobes  of  the  corolla,    (a) 
S  Stamens  (2  to  12)  fewer  than  the  corolla  lobes  or  of  the  same  number.    (*2) 
*».  Ovary  Inferior,  adherent  to  the  tube  of  the  calyx.    (8) 
3.  Stamens  cohering  by  their  anthers,    (c) 
3.  8tamens  entirely  distinct,    (d) 
*£•  Ovary  superior,  free  from  the  tube  of  the  calyx.    (8) 
6.  Flowers  regular  and  the  stamens  symmetrical.    (7) 

7*  Stamens  opposite  to  the  lobes  of  the  corolla  (and  free),    (e) 
7.  Stamens  alternate  with  the  corolla  lobes  (rarely  connate).    (2) 
9.  Shrubs,  trees,  with  the  carpels  or  stigmas  8  to  6.    (f) 
9.  Herbs  1  to  10-carpeled,  or  shrubs  2-carpeled.    (g) 
6.  Flowers  regular  and  the  stamens  reduced  to  2.    (n) 
6.  Flowers  irregular.    Stam.  (except  in  8  or  4  species)  unsymmetrical.    (o) 
sw  Filaments  6,  united  Into  2  equal  sets.    Herbs  FUMARIAC&S     8 

sw  Filaments  numerous,  united  Into  1  tube  inclosing  the  styles         MALVACBJR    18 
aw  Filaments  10,  united  into  a  split  tube  around  the  1  style  LBGUMHT0&&   85 

aw  Filaments  numerous,  united  only  at  the  base  into  1  or  5  sets,    (b) 

b.  Calyx  of  5  leafy  Imbricated  sepals.    Shrubs,  trees  TBRH8TR0BMIACRA    17 

b.  Calyx  tubular,  5-toothed  or  truncate.    Shrubs,  trees      .     STYRACACBJR    # 

aw  Filam.  entirely  distinct.  —8  or  10  In  number.    Flowers  perfect       BRICAC&S    57 

—Sand  16 in  number.   Fls.  polygamous  BBENAC&S    # 

o.  Flowers  in  a  compact  head  surrounded  by  an  involucre  COMPOSITE    54 

c  Flowers  separate,  irregular,  perfect.    Plants  erect .       .      LOBBLIAC&S    55 

c  Flowers  separate,  regular,  imperfect    Weak  vines  CUCURBIT ACEJR    44 

d.  Leaves  alternate.    Flowers  5-parted,  regular,  separate         CAMPANULAC&S    56 

d.  Leaves  opposite,  with  stipules  between,  or  verticillate .        .       .  RUBIACBA    51 

d.  Lvs.  opp.    Stipules  none.  —  8tam.  5  to  4.    Ov.  2  to  5-celled  CAPRIPOLIACBA    50 

—  Stam.  2  to  8.    Ov.l-ceUed.        VALBRIAKACBJR    52 

—  Stam.  4.  Flowers  In  heads  DIPSACBAD  58 
e.  Herbs.  Ovary  with  5  styles  and  but  1  seed  .  PLUMBAGINACBJB  # 
e.  Herbs.  Ovary  with  1  style  and  many  seeds  .  .  PRIMULACBAD  68 
e.  Trees  or  shrubs.    Ovary  1-styled,  5-oelled,  1-seeded       .        8AP0TACBA    # 

f.  Style  none.    Drupe  4  to  6-seeded IL1CACEM  28 

f.  Style  one.    Drupe  4-seeded VBRBBRACBA  65 

f.  Style  one.    Capsule  8  to  5-celled,  many-seeded  .   BRICACBA  57 

g.  Ovary  deeply  4-parted,  forming  4  akenla  .  BORRAGDI ACBJE  67 

g.  Ovaries  2,  distinct  (often  covered  by  the  stamens),  (h) 
g.  Ovary  1,  compound,  1 -celled  (placenta  often  large),  (k) 
g.  Ovary  1,  compound,  2  to  6- celled,    (m) 

h.  Stigmas  connate.    Flower  bud  convolute  APOCTNACBA  78 

h.  Stigmas  connate.    Flower  bud  valvate  ?  .  .       ASCLBPIADACftflS  74 

h.  Stigmas  distinct.    Flowers  minute,  yellow  .     CONVOLVULACBJB  TO 
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k.  Ovale  solitary.    Corolla  limb  entire    .....        HYCTAGINACBA  # 

k.  Ovules  several.    Leaves  cleft  and  lobed ....  HYDROPHYLLAC&ffi  68 

k.  Ovules  several.    Leaves  or  leaflets  entire.  —  Fls.  not  spicate  GBNTIANACBAS  72 

—  Fls.  spicate    PLANTAGINACBJB  59 

m.  Leaves  all  radical    Flowers  spiked        .               .      PLANTAGINACBJE  59 

m.  Leaves  opposite.  —  Ovary  2-eelled LOGANIACBAS  61 

-Ovary  8-celled.    Not  twining  J.        POLBMONIACBJE  69 
m«  Leaves  alternate  —  Ovary  8-celled.    Hot  twining) 

—Ovary  2-celled.    Twining        .     CONVOLVULACBA  70 

—  Ovary  2-celled.  4-seeded.    Erect     BORRAGINACBA  67 

—  O v.  2-ceUed,  many-seeded.  — Styles  2     HYDROPHYL  68 

— Style  1      SOLANACBJE  71 

n.  Shrubs.    Corolla  5-parted,  imbricated  in  bud  .       .               .     OLBACBA  75 

n.  Shrubs.    Corolla  4-parted,  valvate,  or  none     ....     OLBACBJE  75 
o.  Ovary  deeply  4-parted,  forming  4  (or  fewer)  akenia.    (p) 

o.  Ovary  entire,  4-ovuled,  4  or  fewer-seeded.    Leaves  opposite    VBRBBNAC&S&  65 
o.  Ovary  entire,  many-ovuled,  many  or  several-seeded,    (s) 

p.  Leaves  opposite.    Stems  square.    Stamens  2  to  4  .       .        .     LABIATAt  66 

p.  Leaves  alternate.    Stems  round.    Stamens  5  .       .        BORRAGINACBJE  67 

••  Trees  or  climbing  shrubs.    Seeds  winged       ....    BIGNONIACBJB  60 

a.  Trees.    Seeds  not  winged.    8CR0PH.  62.    Erect  shrubs             .  ERICACEAE  57 

••  Herbs.  — Leafless  parasites OROBANCHACBA  # 

—  Leaves  at  base.    Fruit  1 -celled.    Fls.  spurred         LENTIBULACEJE  68 

—  Leafy.  — Fruit  4  to  5-celled.    Leaves  opposite        .      PEDALIACBA  # 

—  Fruit  2-ceUed.    (t) 

t.  Corolla  convolute  in  bud.    Seeds  exalbumlnous      .       .    ACANTHACEA  64 

t.  Corolla  imbricate  in  bud.    Seeds  albuminous  .       .  SCROPHULARIACB.S  62 

t.  Corolla  plicate  in  bud.    Seeds  albuminous       .       .       .       SOLAUACBJE  71 

§  III.    Apetalous  Plants 

T  Plants  herbaceous,  the  flowers  not  in  amenta  (except  in  Hamulus,  the  Hop).    (2) 
T  Plants  woody,  —  shrubs  or  trees.    (5) 

8.  Flowers  with  a  regular  calyx  (or  a  calyx-like  Involucre).    (8) 
8.  Flowers  achlamydeous,  —  neither  calyx  nor  corolla,    (f) 

3.  Calyx  tube  adherent  to  the  ovary,  limb  lobed,  toothed,  or  entire,    (a) 
3.  Calyx  free  from  the  ovary,  sometimes  inclosing  it.    (4) 

4.  Ovs.  several,  entirely  distinct,  each  1-styled,  1-ov.   RANUHCT7LAC&&  1 
4.  Ovary  one,  1-ovuled,  1-seeded,  style  or  stigma  1.    (b) 
4.  Ovary  one,  1  to  8-ovuled,  with  2  to  5  styles  or  stigmas,    (c) 
4.  Ovary  one,  with  many  ovules  and  1  style  or  stigma,    (d) 
4.  Ovary  one,  with  4  to  many  ovules  and  2  to  12  styles  or  stigmas,    (e) 

aw  Stamens  1  to  8,  symmetrical  with  the  stigmas       .               .        ONAGRACBA  42 

aw  Stamens  8  to  10,  the  stigmas  2.    Ovary  many-seeded    .         SAXIFRAGACBAS  83 

aw  Stamens  6  or  12,  symmetrical  with  the  6  ovary  cells          ARISTOLOCHIACBA  # 

aw  Stamens  5,  the  style  1.    Ovary  2-ovuled,  1-seeded         .       .     SANTALACEJB  # 

b.  Flowers  perfect.    Calyx  4-lobed,  stamens  1  to  4     .                     ROSACEA  86 

b.  Flowers  perfect.    Calyx  entire,  funnel-shaped,  colored  HYCTAGUf  ACBAS  # 

b.  Flowers  unisexual.    Calyx  4  to  5-parted,  green                       URTICACBAS  # 

c  Fruit  8-seeded,  with  8  (often  cleft)  stigmas     .        .       .        BUPHORBIACBA  # 

o.  Truit  1-seeded.— Stipules  sheathing  the  stems       .               .  POLYGONACBA  76 

—Stipules  0.    Calyx  scarlous-bracted             AMARANTACBA  # 

—  Stipules  0.    Calyx  double.    Climbing              BA8BLLACBJE  # 

—  Stip.  0.    Calyx  naked.    Lvs.  alternate     CHBNOPODIACBA  # 

—  Stipules  0.    Calyx  naked.    Leaves 
opposite.    Scleranthus  in.        .       .  CARYOPHYLLACBA  14 


A.  Stamens  (4)  opposite  the  sepals 
d.  Stamens  (5)  alternate  with  the  sepals 
e.  Leaves  opposite.    Fruit  circumscisslle  (utricle) 
e.  Leaves  opposite.    Fruit  4  to  5-valved  (capsule) 
e.  Leaves  alternate.  —  Fruit  5-horned,  5-celled  (capsule) 

—  Fruit  a  fleshy  4  to  10-seeded  berry 

—  Fruit  circumscisslle  (utricle)   . 


LYTHRACBA  # 

.      PRIMULACEA  58 

PORTULACACBJB  15 

CARYOPHYLLACBJB  14 

.   CRASSULACBJB  89 

PHYTOLACCACBA  77 

AMARABTAC&S  # 
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f.  Flowers  on  a  spadix  with  a  spathe.    Monocotyledons    •       .        ARACBJB  60 

f.  Flowers  in  a  long  naked  spike.    Stamens  6  or  7      .        .     8AURURACBJB  # 
f.  Flowers  solitary,  axillary,  minute.    Aquatic  plants,    (g) 

g.  Stamen  1,  styles  2.    Leaves  opposite      ....     CALLITRICHACBJB  # 

g.  Stamens  2,  styles  2.    Leaves  alternate,  dissected  .        .      P0D08TEMIACBJE  # 

g.  Stamens  12  to  24,  style  1.    Lvs.  verticillate,  dissected  CBRATOPHYLLACBJB  # 
5.  Flowers  not  in  aments,  with  the  leaves  opposite,    (h) 
5.  Flowers  not  in  aments,  with  the  leaves  alternate,    (k) 
5.  Flowers  (unisexual),  the  sterile  only,  in  aments.    (n) 
5,  Flowers  (unisexual),  both  the  fertile  and  sterile  in  aments.    (o) 

h.  Fruit  a  double  samara  (2- winged) 8AP1NDACBJB  82 

h.  Fruit  a  single  samara  (1-wlnged),  or  a  drupe  .      Stamens  2       OLBACBJB  75 

h.  Fruit  not  winged,  -8-seeded.    Stamens  4      .       .        BUPHORBIACBiB  # 

—  1-seeded.    Stamens  4  or  8              .     BLBAGNACBJB  # 

—  1-seeded.    Stamens  8.    Parasites     LORAHTHACBA  * 
k.  Style  or  stigma  one.    Fruit  1-seeded.    (m) 

m.  Calyx  free  from  the  ovary.  —  Anthers  opening  by  valves      .  LAURACBA  78 

no.  Calyx  free  from  the  o^ary.— Anthers  opening  by  slits     THYMBLAC&A  # 

m.  Calyx  adherent  to  the  ovary.  — Ovules  2  to  4.   (Shrubs.)   SANTALACBJE  # 

—Ovule  1.    (Trees.)                .  CORHACBiB  49 

k.  Styles  or  stigmas  2.  — Stamens  numerous             •            HAMAMBLIDACB.S  41 

—  Stamens  as  many  as  the  calyx  lobes  .        .    ULMAC&A  # 

k.  Styles  or  stigmas  8  (rarely  2  to  4).  —  Fruit  dry,  8-partible     BUPHORBIACBA  # 

—  Fruit  a  fleshy  drupe     .      RHAMNACBA  80 

k.  Styles  or  sUgmas  6  to  9.    Heath-like  undershrubs        .       .    BMPBTRACBA  • 

k.  Styles  and  ovaries  5,  scarcely  united.    Leaves  pinnate .       .            RUTACBA  25 

n.  Nut  or  nuts  in  a  cup  or  Involucre.    Leaves  simple .       .      CUPULIFBRAB  # 

n.  Nut  drupaceous,  naked.    Leaves  pinnate        .       .       .  JUGLANDACBA  # 

o.  Fruit  fleshy,  aggregated  (sorosls).    Juice*  (or  sap)  milky       ABTOCARPAC&S  # 
o.  Fruit  dry.    Plants  with  a  watery  juice  or  sap.    (p) 

p.  Aments  globular,  racemed.   Nutlets  2 -celled,  woolly    HAMAMEL1DACBJB  41 

p.  Aments  globular,  solitary.    Nutlets  1 -celled,  1-seeded    .     PLATANACBJB  # 

p.  Aments  cylindrical  or  oblong,    (s) 

s.  Ovary  1 -celled,  1-seeded.    Fruit  often  fleshy  ....        MYRICACBJB  # 

s.  Ovary  2-oelled,  2-ovuled,  1-seeded.    Fruit  often  winged        .       BBTULACBA2  # 

a.  Ovary  many-ovuled,  many-seeded.    Seeds  oomous       .                RAT*TC4<rBfl£  g 


§  IV.    Coniferous  Plants 

Fertile  flowers  In  cones,  or  solitary  and  drupe-like.    Stems  branching,  woody,  Jointless 

CONIFBRiE    79 

§  V.    Spadiceous  Plants 

T  Trees  or  shrubs  with  palml-cleft  leaves  all  from  one  terminal  bud,  and  a  branching 

"spadix  "from  a  spathe PALMACBJB    * 

{  Herbs  with  simple,  rarely  ternate  leaves.    Spadix  simple.    (2) 

9.  Plants  frond-like,  minute,  floating  loose  on  the  water   •       .         LBMKACB/B    # 
8.  Plants  with  stem  and  leaves,  rooting  and  fixed.    (8) 

3.  Spadix  evident,  in  a  spathe  or  on  a  scape         ....       ARACRflt    80 
8.  Spadix  obscure  or  spike-like.    Stems  leafy.    (4) 

4.  Flowers  with  no  perianth,  densely  splcate  or  capitate      .  TYPHACBA    # 
4»  Flowers  with  a  perianth  or  not    Plants  submersed         HAIADACBJE    # 


S  VT.    Petaloideous  Plants 

1  Flowers  (not  on  a  spadix)  in  a  small,  dense,  lnvolucrato  head,    (k) 
4  Flowers  (not  on  a  spadix)  solitary,  racemed,  spicate,  etc    (8) 

3.  Perianth  tube  adherent  to  the  ovary  wholly  or  partly,    (a) 

8.  Perianth  free  from  the  ovary.    (4) 


Digitized  by  VjOOQ IC 


KEY  TO  THE  NATURAL  ORDERS         13 

4.  Petals  and  aepals  differently  colored  (except  In  Medeola,  85).    (e) 

4.  Petals  and  sepals  similarly  colored,    (e) 

aw  Flowers  dlosdous  or  polygamous.   Low,  aquatic  herbs  HYDROCHAREDAGBA  # 

aw  Flowers  dioecious,  6-androus.    Shrubby  climbers  .                DI08C0RBACBJR  # 

a.  Flowers  perfect,— gynandrous  (stamen  on  the  pistil)   .             ORCHID  ACE  JR  # 

— monandrous  with  half  an  anther              .   MARANTACBJS  # 
— 8  to  6-androus.    Stamens  distinct,    (b) 

b.  Perianth  woolly  or  mealy  outside.    Ovary  half-free              HJBMODORACBJB  # 
b.  Perianth  glabrous  outside.— Stamens  8,  anthers  introrse    BDRMANIOACE^  # 

—  Stamens  8,  anthers  eztrorse    .       .    IRIDACBJB  88 

—  Stamens  ft.  .  AMARTLLIDACBJE  82 
c  Carpels  many,  distinct,  akeniate  in  fruit  ....  ALI8MACBJB  81 
c  Carpels  8,  united,  with  the  stigmas  distinct  or  not    (d) 

d.  Leaves  vertidllaU  in  1  or  2  whorls.    Stigmas  8     .               .       TRILLIACBJE  85 

d.  Leaves  alternate.  — Stigmas  8.    Scurfy  epiphytes  .       .    -  .  BROMELIAC&S  # 

—  Stigmas  united  into  1              .       .       COMMBLINACBA  69 

e.  Leaves  net-veined,  dilated.  —  Flo wers  perfect,  4-parted  ROXBURGHIACB X  # 

—  Flowers  dioecious,  6-parted        .  8MILACB.S  84 

c  Leaves  parallel-veined,    (f) 

f .  Styles,  and  often  the  stigmas  also  united  into  1.    (g) 

g.  Flowers  colored,  regular.    Stamens  ft  (4  in  1  species)     .       ._  LILIACBJB  8ft 

g.  Flowers  colored,  irregular  or  else  triandrous  .             P0HTBDBRIAC&4B  88 

g.  Flowers  greenish,  glume-like  or  searlous         ....  JUVCACBM  # 
f.  Styles  and  stigmas  8,  distinct,    (h) 

h.  Leaves  rush-like.    Ovary  of  8  one-seeded  carpels   .             JTOfCAGIHBAS  # 

h.  Leaves  linear,  lanceolate,  etc   Ovary  ft  to  many-seeded  MBLANTHACB.A2  87 

k.  Petals  yellow,  small  but  showy.    Plant  acaulescent     .              XYRIDACBiB  • 

k.  Petals  white,  minute,  fringed.    Plant  acaulescent        .    BRIOCAULOHACRA  # 

§  VII.    Glumaceous  Plant* 

1  Flower  with  a  single  bract  (glume).    Culm  solid,  sheaths  entire  .       CTPBRACBJE  90 
1  Flower  with  several  bracts  (glumes  and  pales).    Culm  hollow.    Sheaths  split  on  one 

aid* GRAMIirBJB  91 
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§1.  POLYPETALOUS  PLANTS.— 
ANGIOSPERMOUS  EXOGENS 

Order  1.    RANUNCULACES  —  Crowfoot  Family 

Herbs,  rarely  shrubs  or  woody  vines,  with  watery,  usually 
bitter  or  acrid  juice.  Leaves  alternate  or  radical  (opposite 
in  Clematis,  stem  leaves  opposite  or  whorled  in  Anemone), 
usually  divided,  dissected,  or  compound,  without  stipules, 
but  with  the  dilated  bases  of  the  footstalks  half  clasping. 
Flowers  polypetalous  or  apetalous,  with  the  several  sets  of 
organs,  and  the  organs  of  each  set  entirely  distinct  and 
separate.  Sepals  3  to  15,  often  colored  like  petals  and  often 
caducous.  Petals  3  to  15,  or  wanting.  Stamens  many ; 
rarely  few.  Pistils  many,  few,  or  sometimes  solitary, 
becoming  in  fruit  akenes,  follicles,  or  berries. 

Artificial  Key  to  the  Genera  of  the  Ranunculaceae 

&.B.  —  For  the  genera  marked  with  the  asterisk,  see  filler  floras  of  Gray,  Wood, 
Brltton,  etc. 

1.  Plants  with  regular  flowers.    (2) 
1.  Plants  with  irregular  flowers.    (11) 
9.  With  petals.    (9) 
2.  Without  petals.    (8) 
8.  Fruit  akeniate.    (4) 
8.  Fruit  follicular.    (8) 

3.  Fruit  berry-like HYDRA8TI8     XVII 

4.  Sepals  valvate  in  bud.    Akenes  tailed     .       .       •      CLBMATI8  I 

4.  Sepals  Imbricate  in  bud.     (5) 

ft.  Peduncles  1 -flowered,  involucrate.    (6) 
ft.  Peduncles  many-flowered,  not   involu- 
crate.    (7) 
6.  Involucre  remote.    Akenes  not  ribbed  .  AlfBMONB  II 

6.  Involucre  remote.    Akenes  ribbed.    Flowers 

umbeUed ANBMONBLLA  HI 

6.  Involucre  close,  resembling  a  calyx     ....       HEPATICA  IV 

7.  Leaves  compound THALICTRUM  Y 

7.  Leaves  simple TRAUTVBTTBRIA  # 

8.  Sepals  white I80PTRUM         VII 

8.  Sepals  yellow CALTHA       VIII 

9.  Fruit  akeniate,  in  a  head.   Petals  5,  yellow  or 

white RAHUNCULU8  VI 

9.  Fruit  akeniate,  in  a  head.    Petals  5  to  16,  scarlet  or 

crimson,  or,  in  exotics,  yellow ADOICIS  # 

9.  Fruit  akeniate,  in  a  slender  spike.    Plants  minute  .  MTOSftRUS  # 

9.  Fruit  follicular.    (10) 

9.  Fruit  berry-like ACTJEA       XVI 

14 
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10.  PeUlfl  5,  spurred AQU1LEGIA  Xll 

10.  Petals  5,  8-deft  or -lobed NIGELLA  XI 

10.  Petals  with  transformed  stamens,  numerous,  large, 

and  showy PACONIA  XVIII 

10.  Petals  small,  tubular,  2-llpped HBLLBBORUS  X 

10.  Perils  small,  linear,  tubular  at  base TR0LLIU8  # 

10.  Petals  small,  2-lobed.    Flowers  in  compound,  droop- 
ing racemes    XAHTHORRHJZA  # 

10.  Petals  small,  hollowed  at  the  Up.    Leaves  radical  and 

trifollolate COPTIS  IX 

10.  Petals  very  small  and  stamen-Uke.    Flowers  In  long 

racemes CIMICIFUGA  XT 

11.  Upper  sepal  hooded ACONITUM  XIV 

11.  Upper  sepal  spurred DELPHINIUM  XIII 

I.  CLEMATIS,  L.  Virgin's  Bower.  Perennial  herbs,  or 
somewhat  woody  vines  climbing  by  the  leafstalks,  with  oppo- 
site leaves,  without  obvious  petals,  usually  4  colored  sepals, 
valvate  in  bud  with  the  edges  turned  inward.  Stamens  many. 
Pistils  many.  Akenes  with  the  persistent  styles  much  pro- 
longed into  hairy  or  feathery  tails. 

1.  C.  Virginiana,  L.  Common  ob  Vibginia  Vibgin's  Boweb.  A 
hardy  vine,  10°  to  15°  long,  climbing  over  hedges  and  thickets  and  along 
streams,  common  from  Canada  to  Ga.  and  the  Miss.  Stem  smooth,  leaves 
opposite,  long-stalked,  ternate,  with  ovate,  acute  leaflets,  2'  to  3'  long, 
lobed  or  toothed,  sometimes  slightly  heart-shaped  at  the  base.  Flowers 
rather  small,  white  or  whitish,  polygamous  or  dioecious,  in  leafy,  cyraose, 
or  panicled  clusters,  and  the  persistent  styles  long  and  feathery  July, 
Aug. 

2.  C.  vertidllaris,  DC.  Pubplb  Virgin's  Bower.'  A  woody- 
stemmed,  trailing  or  climbing  vine,  of  rocky  highland  or  mountain  woods 
from  Me.  to  mts.  of  N.C.  and  west  and  north  to  Minn.,  attaining  a  length 
of  15°  or  more.  Leaves  trifoliolate,  with  ovate,  entire  or  slightly  notched 
or  lobed  leaflets  1'  to  2'  long.  Flowers  large,  solitary,  bluish-purple,  with 
widely  spreading  sepals,  on  long  peduncles,  and  the  filaments  of  the  outer 
stamens  dilated  and  petal-like.     May,  June. 

3.  C.  Vidrna,  L.  Leather  Flower.  A  climbing  vine,  10°  to  16°  long, 
of  rich  soils  from  southern  Pa.  to  Mo.  and  southward.  Leaves  mostly 
pinnate,  of  3  to  7  ovate  or  oblong  leaflets,  the  uppermost  and  lowest 
leaves  being  often  simple.  Flowers  large,  solitary,  nodding,  ovoid,  or 
bell-shaped,  purple,  purplish,  or  red,  remarkable  for  their  very  thick  and 
leathery  sepals,  which  are  ovate  and  nearly  closed,  or  with  their  tips  only 
recurved.    May  to  Aug. 

4.  C.  crispa,  L.  Marsh  Clematis.  Blue  Jessamine.  A  climbing 
vine  of  marshes  and  river  banks  from  southern  Va.  to  Fla.  and  Tex.,  re- 
sembling the  last  in  having  large,  solitary  flowers,  but  differing  mainly  in 
having  the  leaflets  of  the  pinnate  leaves  mostly  trifoliolate  and  the  more 
bluish-purple  flowers  somevohat  cylindrical  below  and  the  sepals  above 
spreading  with  thin,  broad,  and  wavy  margins.  Regarded  by  some  as 
tie  most  beautiful  of  our  native  species.    May,  June. 

IL  ANElfdNE,  L.  Anemone.  Erect,  perennial  herbs  with 
lobed,  divided,  or  dissected,  radical  leaves,  and  2  or  3  others, 
opposite  or  whorled  on  the  stem,  forming  an  involucre  usually 
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remote  from  the  flower  or  flowers.  Sepals  few  or  many, 
imbricated  in  the  bud,  colored  and  deciduous.  Petals  none. 
Stamens  indefinite.  Pistils  usually  many,  becoming  akenes, 
massed  in  roundish  or  oblong  heads. 

$  Pulsatilla.    Akenes  with  long,  feathery  styles      •••••••    No.  1 

$  Anemone  proper.    8tyles  not  feathery.    (*) 

*  Akenes  woolly ••••••  Hos.  9, 8, 4 

•  Akenes  merely  downy  or  nearly  smooth     •••••••      Nob.  5,  6 

•Exotics.    Cultivated No.  7 

1.  A.  Nuttalliana,  DC.  Wild  Pasque  Flower.  American  or 
Nuttall's  Pasqub  Flower.  A  plant  3'  to  12'  high,  of  the  prairies  and 
dry  hills  of  111.,  Mo.  and  westward  and  northward.  Stem  silky,  hairy. 
Flower  single,  showy,  pale  purple,  of  5  or  6  ovate  sepals,  1'  long,  and 
silky  outside,  blooming  before  the  leaves,  which  are  divided  into  many 
narrow,  linear,  pointed  lobes.  The  involucrai  leaves,  subulately  divided 
or  cleft,  are  united  at  the  base  into  a  cup.  It  is  specially  distinguished 
from  the  other  species  by  the  long  hairy  styles  of  its  akenes,  which  be- 
come feathery  tails  like  those  of  Clematis.    March,  April. 

2.  A.  Carolinians,  Walt.  A  slender,  simple-stemmed  plant  6*  to  KK 
high,  growing  in  open  places  from  N.C.  to  Neb.  southward  to  6a.  and 
Tex.  Leaves  springing  from  its  tuberous  rootstock,  once  or  twice  3-cleft 
or  -parted.  The  2  or  3,  sessile,  involucrate  leaves,  half  way  up  the  stem, 
similar.  Flower  single,  erect,  9"  to  18"  across  with  6  to  30,  oblong,  linear, 
whitish,  or  rose-colored  sepals,  the  outer  and  wider  ones  purple-dotted. 
Head  of  densely  woolly  akenes,  oval-oblong.     April,  May. 

3.  A.  Virginians,  L.  Tall  Anemone.  Thimblewebd.  A  tall,  stout 
plant  common  in  woods,  meadows,  and  hilly  pastures  from  Canada  to 
S.C.  west  to  Kan.  and  Manitoba.  Radical  leaves  on  petioles  6'  to  10' 
long,  3-parted,  with  variously  toothed  and  lobed,  ovate-lanceolate  divisions. 
Scape  erect,  hairy,  2°  to  3°  high,  branching  at  the  involucre,  which  consists 
of  3  long-stalked,  3-parted,  cut-lobed  leaves.  Main  flower-stalk  naked ; 
the  lateral  ones  with  their  own  secondary,  2-leaved  involucres,  from  the 
axils  of  which  branching  may  again  occur.  Each  peduncle  bears  a  single 
flower  an  inch  or  more  across,  with  about  6  greenish- white,  acute  or  obtuse 
sepals  succeeded  by  an  oblong  head  of  woolly  fruit  9"  in  length.  June, 
July. 

4.  A.  cylindrica,  Gray.  Long-fruited  Anemone.  More  slender 
than  No.  3  and  not  so  tall.  Found  in  dry  woods  and  open  places  from 
N.H.  to  northern  N.J.  and  west  to  Kan.  The  radical  leaves  with  petioles 
3'  to  6'  long  are  2'  to  3'  wide  and  3-parted,  with  wedge-shaped,  gashed,  and 
toothed  segments.  Stem  silky-pubescent,  1°  to  2°  high,  with  the  3-divided, 
petioled,  involucrate  leaves  twice  or  thrice  as  many  as  the  2  to  6,  very 
long,  erect,  umbellate,  generally  naked  peduncles.  Each  of  these  bears 
a  single  flower  9"  across,  with  about  6,  greenish-white,  obtuse  sepals,  suc- 
ceeded by  a  cylindrical  head  lf  long,  of  woolly  akenes.    May. 

5.  A.  Pennsylvanica,  L.  Rather  stout  and  hairy,  12'  to  20'  high,  of  low 
and  wet  grounds,  from  western  New  Eng.  to  Pa.  west  to  Kan.  and  Wis. 
Radical  leaves  long-stalked,  large-veined,  about  6-parted,  with  wedge- 
shaped,  3- lobed,  pointed  segments.  From  the  base  of  the  3,  similar  but 
sessile,  involucrate  leaves  spring  several  long  peduncles,  the  main  one 
naked,  but  the  side  ones  with  secondary,  2-leaved  involucres.  Each 
peduncle  bears  a  single,  large,  white  flower  12"  to  18"  across,  with  about 
6  obovate  or  obtuse  sepals  succeeded  by  a  globose  head  of  flat,  roundish, 
smooth,  or  nearly  smooth  akenes.    June  to  Aug. 

6.  A.  nemorosa,  L.  Wind-flower.  Wood  Anemone.  Small,  simple- 
stemmed,  nearly  smooth,  61  to  9/  high,  of  low  woods  from  Me.  to  Ga.  and 
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west  to  the  Rockies.  Springing  from  a  slender  rootstock,  it  bears  at  the 
top  a  single,  white  flower  V  across,  purplish  on  the  outside  with  4  to  10 
obovate  sepals,  succeeded  by  a  globose  head  of  15  to  20  nearly  smooth, 
beaked  akenes.  1'  to  2'  below  the  flower  is  the  involucre  of  3  long-stalked, 
ternate  leaves.  The  wedge-shaped,  oblong,  toothed  leaflets  of  these  have 
sometimes  the  lateral  ones  2-parted,  making  the  leaves  quinate  and  giving 
the  name  quinquefolia  to  the  species,  which  is  regarded  by  some  as  dis- 
tinct from  the  Old  World  A.  nemordsa.  A  similar  radical  leaf  grows  from 
a  sterile  rootstock.    April,  May. 

7.  A.  Japonica,  Sieb.  and  Zucc.  A  hardy,  autumn-blooming  exotic 
from  Japan.  It  is  2°  to  3°  high,  with  variously  cut  and  toothed,  ternate 
leaves  and  many  white  or  rose-colored  flowers  2'  to  3'  across. 

IIL  ANEMON&XA,  Spach.  A  smooth,  perennial  herb,  4' 
to  10'  high,  with  a  root  of  clustered,  oblong  tubers,  compound, 
radical  leaves,  and  a  slender  stem  bearing  a  compound  invo- 
lucre with  an  umbel  of  apetalous  flowers.  It  resembles  Anem- 
one in  flowers  and  habit  and  Tkalictrum  in  leaves  and  fruit. 
A  monotypic  genus  of  United  States  and  Canada. 

1.  A.  thalictroides,  Spach.  Rue  Anemone.  Common  from  Me.  to  Ga. 
and  from  the  Atlantic  to  the  Miss.  The  common  petiole  of  the  2  to  3-ter- 
nately  compound,  radical  leaves,  is  2'  to  4'  long,  with  the  oval,  subcordate 
leaflets  3-lobed  at  the  end,  resembling  those  of  the  meadow  rue.  The  2  to 
3-leaved,  ternate  or  simple,  involucral  leaves  similar.  The  6  to  10  oval, 
white,  or  rarely  pinkish  sepals  6"  long,  remaining  a  long  time.  Stamens 
numerous.    Akenes  6  to  12,  sessile,  ovoid,  strongly  ribbed.    April,  May. 

IV.  HEPATICA,  Dill.  Liverleaf.  Hepatioa.  Low, 
perennial  herbs  with  fibrous  roots  and  long-stalked,  radical 
leaves,  specially  characterized  by  the  calyx-like  involucres  of 
their  rn^ny,  one-flowered,  hairy  scapes.  The  3-lobed,  cordate, 
leathery  leaves  come  up  after  the  flowers  and  remain  till  their 
successors  appear  the  following  spring.  The  involucre  of  3 
sessile,  entire,  ovate,  leaf-like  bracts  is  very  close  to  the  flower. 
The  latter  consists  of  5  to  12  blue,  purplish,  or  nearly  white 
sepals,  numerous  stamens,  and  6  to  12  pistils,  becoming  in  fruit 
oblong,  pointed,  hairy  akenes. 

1.  H.  triloba,  Chaix.  A  familiar  harbinger  of  spring,  common  in 
woods  from  Me.  to  Ga.  and  from  the  Atlantic  to  the  Miss.  It  has  the  lobes 
of  the  leaves  and  the  bracts  of  the  involucre  obtuse.     April. 

2.  H.  acutfloba,  DC.  The  same  as  No.  1,  except  that  the  lobes  and 
bracts  are  acute.  Though  treated  as  distinct  species  by  most  botanists, 
these  two  are  in  all  probability  merely  varieties.    April. 

V.  THALICTRUM,  Tourn.  Meadow  Rue.  Perennial  herbs 
with  ternately  compounded,  radical  and  cauline  leaves,  the 
latter  alternate,  with  leafstalks  dilated  at  the  base,  and  all 
with  the  leaflets  and  other  divisions  stalked.    Flowers  apetar 

BBIEV   FLORA  —  2 


Digitized  by  VjOOQ IC 


18  ORDER  1.    RANUNCULACEuE 

lous,  with  4  to  5  roundish,  concave,  petaloid  or  greenish,  usu- 
ally caducous  sepals.  Stamens  indefinite,  flattened,  exserted. 
Akenes  few,  ribbed,  grooved  or  winged,  sessile  or  stipitate. 

1.  T.  diolcum,  L.  Early  Meadow  Rue.  A  slender,  smooth  plant, 
1°  to  2°  high,  of  rocky  woods  and  hills  from  Me.  to  Ga.  and  Ala.  west  to 
Mo.,  with  the  leaves  all  ternately  decompound,  on  general  petioles,  those 
of  the  stem  1'  to  3'  long,  shortening  upward,  with  roundish,  drooping, 
3  to  7-lobed  leaflets,  about  9"  wide.  Flowers  purplish,  or  pale  green, 
dioecious,  in  a  terminal  panicle,  their  yellowish  anthers  drooping  on 
thread-like  filaments  and  the  ovoid,  strongly  ribbed  akenes  sessile  or 
barely  stipitate.    April,  May. 

2.  T.  potygamum,  Muhl.  Tall  Meadow  Rue.  Tall,  smooth,  or 
pubescent,  with  a  jointed,  furrowed,  hollow  stem,  4°  to  10°  high,  common 
in  wet  meadows  from  New  Eng.  to  Ohio  and  southward.  Stem  leaves 
sessile  (without  a  common  petiole) ;  leaflets  roundish  or  obovate,  with  3 
pointed  lobes.  Flowers  polygamous,  white,  in  large  and  diffuse  pani- 
cles, with  the  white  filaments  of  the  stamens  much  dilated  upward,  and 
the  ribbed,  ovoid  akenes  distinctly  pointed.    July,  Aug. 

3.  T.  purpurascens,  L.  Purplish  Meadow  Rue.  Very  like  the 
preceding,  with  about  the  same  range,  but  not  so  tall,  its  purplish  stem, 
3°  to  6°  high,  blooming  a  month  earlier  and  usually  found  in  dry  uplands 
and  hills.  Stem  leaves  sessile ;  the  lowest  short-stalked.  Flowers  dioe- 
cious, greenish  or  purplish.  Akenes  ovoid,  smooth  or  downy,  short- 
stiped  and  winged.    May,  June. 

4.  T.  clavatum,  DC.  Mountain  Meadow  Rue.  Found  in  the  mts. 
of  Va.,  W.Va.,  and  southward,  resembling  No.  1  in  size  and  appearance, 
but  with  the  white  flowers  all  perfect  and  in  corymbs  with  strongly  club- 
shaped  or  spatulate  filaments  under  short  anthers,  and  5  to  10  flat,  ob- 
liquely ovoid  or  crescent^shaped  akenes  tapering  to  a  minute  stigma  at 
one  end,  a  slender  stipe  at  the  other.  The  biternate  stem  leaves  are 
petioled,  and  all  have  the  leaflets  roundish,  with  3  to  5  lobes.    June,  July. 

5.  T.  dlbile,  Buckley.  Occurring  in  early  spring  in  rocky,  mountain 
woods  of  Ga.  and  Ala.,  resembling  No.  1,  but  with  prostrate  stem,  6'  to  12' 
long,  from  clustered  tubers. 

VI.  RANUNCULUS,  L.  Crowfoot.  Buttercup.  Annual  or 
perennial  herbs,  with  alternate,  simple,  mostly  lobed  or  divided 
leaves,  and  mostly  yellow,  solitary,  or  corymbed  flowers. 
Sepals  5,  ovate.  Petals  5,  roundish,  shining,  with  a  nectarifer- 
ous scale  or  pit  at  the  base  inside.  Stamens  indefinite. 
Akenes  many,  mostly  flattened,  tipped  with  a  point  or  a  length- 
ened style,  and  collected  in  an  oblong  or  roundish  head. 

Leaves  finely  dissected,  under  water Nos.  1,  2 

Flowers  very  small,  less  than  6"  across Nos.  8, 4,  • 

Flowers  large,  1'  or  more  across, 

With  spreading  sepals Nos.  6,  6,  7 

With  reflexed  sepals Nos.  8, 10 

1.  R.  aquatilis,  L.,  Var.  trichophyllus,  Gray.  White  Water  Crow- 
foot. Perennial,  aquatic  ;  entirely  under  water  except  the  flowers  ;  com- 
mon in  ponds  and  sluggish  streams  from  New  Eng.  to  S.C.  west  to  the 
Rockies.  Stem  1°  to  2^ long,  smooth,  round,  slender,  weak,  and  branch- 
ing.   Leaves  flaccid,  6"  to  12"  across  in  their  roundish  outline,  dissected 
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into  many,  forked,  hair-like  segments,  and  collapsing  when  taken  from  the 
water.  Flowers  about  1'  in  diameter.  Petals  white  except  the  yellow 
claws.    Akenes  transversely  wrinkled,  in  a  globose  head.    June  to  Aug. 

2.  R.  multifidus,  Puksh.  Yellow  Water  Cbowfoot.  A  floating 
herb  of  ponds  and  stagnant  waters,  from  New  Eng.  to  southern  Pa., 
Mo.,  and  northward,  becoming  perennial  sometimes  by  rooting  from 
the  nodes.  Similar  to  No.  1,  but  differing  in  its  larger  and  coarser  leaves, 
the  upper  ones  often  rising  out  of  the  water  and  being  3  to  6-parted,  with 
variously  divided  lobes,  and  in  its  larger  flowers  9"  to  18"  across,  with 
6  to  8  bright,  deep  yellow  petals  twice  the  length  of  the  reflezed  sepals. 
The  beaked  akenes  in  a  globose  head.     May  to  July. 

3.  R.  pusillus,  Poir.  Low  Spearwort.  Tiny  Crowfoot.  An 
annual  of  wet  places  near  the  coast,  from  southern  N.Y.  to  Fla.  west  to 
La.  and  Tex.  Stem  erect  or  ascending,  weak,  slender,  loosely  branching, 
6'  to  15'  high.  Leaves  entire,  or  with  minute,  remote  teeth,  the  lowest 
round,  ovate,  or  cordate,  6"  long,  on  long  petioles;  the  upper  much  nar- 
rower 12''"  to  18"  long.  Flowers  very  small,  2"  to  3"  wide,  with  2  to  6 
yellowish  petals,  3  to  10  stamens,  and  a  few  beakless  akenes  in  a  globose 
head.     April  to  July. 

4.  R.  abortlvus,  L.  Small-flowered  Crowfoot.  Kidney- leaved 
Crowfoot.  Common  in  woods  and  along  brooks  from  the  Great  Lakes 
to  the  Gulf  of  Mexico,  especially  noticeable  for  its  small  (abortive)  petals 
and  for  the  difference  between  its  radical  leaves,  which  are  round,  heart- 
shaped,  crenate,  and  petiolate,  and  those  of  the  stem,  which  are  nearly  or 
entirely  sessile  and  3  to  6-parted  or  -divided.  Radical  leaves  12"  to  18" 
in  diameter.  Stems  smooth,  branching,  6'  to  2°  high.  Flowers  2"  to  3" 
across,  with  the  reflexed  sepals  longer  than  the  pale  yellow  petals. 
Akenes  with  a  minute,  curved  beak,  collected  in  a  globose  head.  April 
to  June. 

5.  R.  fascicularis,  Muhl.  Early  Crowfoot.  Low,  erect,  or  ascend- 
ing, 6'  to  12'  high,  in  rocky  woods  or  hills,  from  New  Eng.  to  N.C.  and 
westward.  Stem  silky,  pubescent,  from  a  cluster  of  thickened,  fleshy, 
fibrous  roots.  Radical  leaves,  apparently  pinnate,  petioled,  ternate,  with 
the  lateral  divisions  sessile  and  the  terminal  division  long-stalked  and 
itself  again  variously  divided  and  cleft.  Flowers  bright  yellow,  1'  across, 
with  6  or  7  obovate  petals  twice  as  long  as  the  spreading  sepals,  and 
with  a  broad  scale.  Akenes  scarcely  margined,  and  with  a  slender  beak 
in  a  globose  head.    April,  May. 

6.  R.  septentrionalis,  Poir.  Creeping  Crowfoot.  Very  variable. 
Found  in  low  and  wet  grounds  from  Canada  to  Ga.  and  Ky.  Stem 
smooth  or  sometimes  hairy,  1°  to  8°  high,  ascending  or  erect  in  spring, 
later  sending  from  the  base  prostrate  branches  1°  to  4°  long.  Leaves 
large,  petioled,  ternate,  with  stalked,  broadly  wedge-shaped  or  ovate  divi- 
sions, which  are  unequally  3-cleft  and  variously  cut  or  toothed.  Flowers, 
bright  yellow,  1'  across.  Petals  obovate,  much  longer  than  the  spreading 
sepals.  Head  of  flat,  strongly  margined,  stoutly  beaked  akenes,  globose 
or  oval.  This  form  is  very  like  and  much  confounded  with  R.  repens, 
native  westward,  but  supposed  to  be  introduced  from  Europe  in  the  east- 
ern U.S.    May  to  Aug. 

7.  R.  acris,  L.  Tall  Crowfoot  or  Later  Buttercup.  Tall,  nat- 
uralized from  Europe,  common  in  meadows  and  pastures,  perhaps  the 
most  common  in  the  eastern  and  northern  U.S.  Stem  round,  hollow, 
usually  hairy,  erect,  2°  to  3°  high,  branching,  many-flowered.  Lower  and 
tufted,  radical  leaves  petioled,  3-divided,  with  the  sessile  3-cleft  or  -parted 
divisions  again  cut  or  lobed ;  upper  leaves  widely  separated,  merely  3- 
parted,  and  nearly  sessile.  Flowers  1'  in  diameter,  on  terete  peduncles  ; 
petals  golden-yellow,  much  longer  than  the  spreading  sepals.  Akenes 
short-beaked,  in  a  globose  head.    Cattle  avoid  this  species  on  account  of 
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its  acrid  juices,  a  property,  however,  which  disappears  in  drying,  when  it 
is  cut  with  hay.  A  double-flowered  variety  is  cultivated  in  gardens. 
June  to  Sept. 

8.  R.  PennsyrvAnicus,  L.  Bristly  Crowfoot.  Very  bristly,  hairy. 
Stem  erect,  stout,  leafy;  1°  to  2°  high,  common  in  wet,  open  places  from 
Canada  to  6a.  and  west  to  the  Rockies.  Leaves  all  3-divided,  with  the 
stalked  divisions  again  3-cleft,  with  lanceolate,  toothed  lobes.  Flowers 
bright  yellow,  many,  small,  3"  to  4"  across ;  sepals  reflexed.  Akenes 
smooth,  sharp-beaked,  in  a  dense,  oblong,  or  cylindrical  head.  June  to 
Aug. 

9.  R.  recurvatus,  Poir.  Hooked  Crowfoot.  Pale  green,  erect, 
usually  hairy,  common  in  damp  woods,  from  Canada  to  Fla.  and  Mo. 
Leaves  all  nearly  alike,  long-stalked,  2'  to  3'  wide,  8-parted,  with  the  oval 
segments  lobed  and  toothed.  Flowers  small,  less  than  6"  across,  with 
inconspicuous,  pale  yellow  petals,  shorter  than  the  reflexed  sepals,  Akenes 
with  a  long-hooked  beak,  in  an  ovate  or  roundish  head.    May  to  June. 

10.  R.  bulbosus,  L.  Bulbous  Crowfoot  or  Early  Buttercup. 
Hairy.  Stem  erect,  furrowed,  hollow,  about  1°  high  from  a  bulb-like 
root.  Naturalized  from  Europe  and  common  in  fields  and  by  roadsides, 
but  only  so  in  New  Eng.  and  here  and  there  elsewhere  in  the  eastern  U.S. 
Radical  leaves  ternate  with  sessile  lateral  divisions,  and  the  terminal  one 
1-stalked  and  3-parted.  Peduncles  grooved.  Flowers  more  than  V  across, 
with  6  or  7  glossy,  deep  yellow  petals  much  longer  than  the  reflexed  sepals. 
The  short-beaked  akenes  in  a  roundish  head.    May  to  July. 

VII.  ISOF^RUM,  L.  Smooth,  slender  perennials.  Sepals  5 
to  7,  deciduous,  petaloid.  Petals  5,  small,  tubular,  or  none. 
Stamens  many.  Pistils  few,  becoming  follicles  in  fruit.  Leaves 
2  to  3,  ternate.    Flowers  white,  axillary  and  terminal. 

1.  I.  biternatum,  Torr.  and  Gray.  False  Rub  Anemone.  Small 
and  delicate,  resembling  Rue  Anemone,  found  in  moist,  shady  places  from 
Ohio  to  Minn,  southward  to  Fla.  and  Tex.  Stem  6'  to  12'  high,  branching 
above,  from  fibrous,  sometimes  tuber-bearing  roots.  Radical  leaves,  long- 
petioled  and  biternate  ;  those  of  the  stem,  at  least  the  upper  ones,  simply 
ternate ;  leaflets  obovate  and  2  to  3-lobed.  Flowers  white,  6"  to  9"  broad. 
Sepals  5.  Petals  none.  Stamens  many  with  white,  club-shaped  filaments. 
Pistils  about  4,  becoming  in  fruit  sessile,  spreading,  strongly  veined, 
2-seeded,  beaked  follicles.    April,  May. 

VIII.  CALTHA,  L.  Marsh  Marigold.  Fleshy,  perennial 
herbs,  with  large,  simple,  heart-shaped  or  roundish,  entire  or 
crenate,  mostly  radical  leaves,  growing  in  wet  or  marshy 
ground.  Sepals  5  to  9,  colored.  Petals  none.  Stamens  nu- 
merous. Pistils  5  to  10,  becoming  compressed,  spreading, 
many-seeded  follicles  in  fruit. 

1.  C.  palustris,  L.  Smooth,  stout,  showy  ;  common  in  wet  grounds 
from  New  Eng.  to  N.C.  and  westward  to  Ore.  Stem  round,  furrowed, 
hollow,  dichotomously  branching,  1°  to  2°  high,  erect,  ascending  or  some- 
times trailing,  growing  from  a  large,  branching  root.  Leaves  cordate, 
kidney-shaped  or  orbicular,  2'  to  4'  wide,  smooth,  veiny,  and  of  a  deep, 
glossy  green ;  radical  and  lower  ones  on  long  petioles ;  the  upper  ones 
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sessile.  Flowers  few,  pedunculate,  golden-yellow,  12"  to  18"  across. 
Young  leaves  used  as  a  potherb.  Erroneously  called  Cowslip.  April, 
May. 

IX.  C6PTIS,  Salisb.  Low,  smooth,  perennial  herbs,  with 
long,  slender,  creeping  rootstocks,  compound  radical  leaves, 
and  white  flowers  on  scapes.  Sepals  5  to  7,  petaloid,  decidu- 
ous. Petals  5  to  7,  small,  thickened,  tubular  at  the  end. 
Stamens  numerous.  Pistils  5  to  10,  becoming  in  fruit  stipi- 
tate,  beaked,  4  to  6-seeded  follicles,  spreading  in  a  radiate 
manner. 

1.  C.  trifdlia,  Salisb.  Goldthread.  A  delicate  little  plant,  3'  to  6' 
high,  with  shining,  evergreen,  long-petioled,  trifoliolate  leaves,  and 
1-flowered  scapes,  found  in  bogs  and  mossy  woods  from  New  Eng.  to 
Md.  in  the  mts.  west  to  Iowa.  Stem  subterranean,  consisting  of 
long,  thread-like,  golden-yellow  fibers,  which  are  bitter  and  tonic  Sepals 
oblong,  concave,  white.  Petals  small,  just  distinguishable  by  their  yellow 
color  among  the  white  stamens.  Sometimes  called  also  Canker  Boot. 
May. 

X.  HBLL&BORUS,  L.  Hellebore.  Coarse,  perennial  herbs, 
with  palmately  or  pedately  divided  leaves,  and  solitary,  nod- 
ding flowers.  Sepals  5,  petal-like,  usually  greenish,  persistent. 
Petals  8  to  10,  very  small,  tubular,  2-lipped.  Stamens  numer- 
ous. Pistils  3  to  10,  becoming  in  fruit  several-seeded  pods 
dehiscing  at  the  top  when  ripe. 

1.  H.  yfridis,  L.  Green  Hellebore.  A  European  plant,  sometimes 
cultivated  for  ornament  and  sparingly  naturalized  in  the  eastern  U.S. 
Stem  smooth,  1°  to  2°  high.  Radical  leaves,  long-petioled,  pedately  di- 
vided into  7  to  10  lanceolate,  serrate  segments.  Stem  leaves  somewhat 
similar,  but  sessile.    April,  May. 

2.  H.  niger,  L.  Black  Hellebore.  Christmas  Rose.  Another 
European  species,  cultivated  in  gardens,  has  solitary,  white  flowers,  2'  to 
3'  wide,  turning  pinkish  and  finally  green,  on  scapes,  very  early  in 
spring. 

XL  NIG&LLA,  L.  Fennel  Flower.  Old  World,  annual 
herb,  with  leaves  dissected  like  those  of  the  fennel,  into  many 
linear  segments.  Several  species  are  cultivated  in  American 
gardens  for  ornament  or  use.  Sepals  3,  and  colored.  Petals 
5,  3-cleft.  Pistils  represented  by  5  styles,  which  are  usually 
united  below  into  a  5-celled  pod,  containing  large,  blackish, 
spicy  seeds. 

1.  N.  Damascdna,  L.  Common  Fennel  Flower.  Lovb-in-a-Mist. 
A  hardy  ornament  of  country  gardens,  with  its  white  or  pale  blue,  soli- 
tary flowers  encircled  and  covered  by  an  involucre  of  leaves  finely  dis- 
sected like  those  of  the  stem.  Among  many  common  names  are  Bagged 
Ladus  Lady  in  Oreens  etc.    June  to  Seot. 
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2.  If.  satlra,  L.  Nutmeg  Flower.  A  smaller  species  from  Egypt, 
without  the  involucre  and  with  the  capsules  distinct.    June  to  Sept 

XII.  AQUIL&QIA,  L.  Columbine.  Perennial  herbs,  with 
erect,  branching  stems,  ternately  compounded  leaves,  and  large 
and  showy  flowers  terminating  the  branches.  Sepals  5,  regu- 
lar, colored,  spreading.  Petals  5,  all  similar,  with  a  dilated 
mouth,  attached  by  one  margin  to  the  receptacle  and  prolonged 
backward  into  a  hollow  spur.  Stamens  numerous,  the  inner 
ones  larger  and  sterile.  Pistils  5,  becoming  erect,  many-seeded 
follicles  with  the  slender,  persistent  styles. 

1.  A.  Canadensis,  L.  Wild  Columbine.  A  slender,  usually  smooth 
plant,  common  in  rocky  woods  throughout  the  eastern,  southern,  and  cen- 
tral U.S.  Radical  leaves  biternate  ;  leaflets  obtusely  lobed.  The  flowers, 
2'  long,  scarlet  without,  orange  or  yellow  within,  and  further  adorned  by 
their  long,  exserted,  golden  stamens  and  styles,  are  pendulous  on  grace- 
fully bending  peduncles,  until  in  fruit  the  follicles  become  erect  April  to 
June. 

2.  A.  brevistyla,  Hook.  Small-flowered  Columbine.  An  erect, 
slender,  branching  plant,  6'  to  18'  high,  of  S.  Dak.  and  northward.  Leaves 
somewhat  similar  to  those  of  No.  1.  Flowers  nodding,  but  only  8"  long, 
blue  or  purple,  with  short,  incurved  spurs.  Stamens  and  styles  scarcely 
exserted.    June,  July. 

3.  A.  vulgaris,  L.  Common  Columbine,  A  stout,  erect  plant  from 
Europe,  common  in  gardens  and  escaped  from  cultivation  in  many  places. 
It  is  specially  distinguished  from  our  native  species  by  its  hooked  spurs. 
It  is  admired  for  its  smooth,  handsome,  and  abundant  foliage  and  its 
numerous  flowers,  which  vary  from  blue  and  purple  to  white,  and  are 
often  double.    It  lacks  the  grace  and  delicacy  of  No.  1.    May  to  July. 

XIIL  DELPHINIUM,  L.  Larkspur.  Erect,  annual  or  per- 
ennial herbs,  with  alternate,  palmately  divided  or  cut  leaves, 
and  showy,  irregular  flowers  in  terminal  racemes.  Sepals  5, 
petal-like,  irregular,  the  upper  one  produced  backward  into  a 
hollow  spur.  Petals  4,  irregular,  distinct,  the  upper  pair  with 
spurs  extending  into  that  of  the  calyx,  or  rarely  2  united. 
Pistils  1  to  5,  becoming  many-seeded  follicles  in  fruit. 

1.  D.  Consolida,  L.  Field  Larkspur.  Knight's  Spur.  A  smooth, 
European  annual,  common  in  gardens  and  sparingly  naturalized  in  fields 
and  by  roadsides,  12'  to  30'  high,  with  spreading  branches,  sessile  or  short- 
stalked  leaves  cleft  into  many  linear  divisions,  a  loose  terminal  raceme, 
6'  to  10'  long,  of  white  or  blue  pediceled  flowers,  the  petals  2  united  into  1, 
whence  the  specific  name,  Consdlida,  and  a  single  erect,  smooth  follicle  in 
fruit.     Cultivation  has  produced  many  varieties.    June  to  Aug. 

2.  D.  Alacis,  L.  Rocket  or  Ajax  Larkspur.  A  European  annual, 
cultivated  in  gardens,  resembling  No.  1  in  its  dissected  leaves,  united 
petals,  and  single  follicle,  but  with  its  more  numerous  flowers  crowded  in 
a  long,  spicate  raceme,  a  downy  pod,  and  a  shorter  spur. 

3.  D.  azureum,  Mx.  Azure  or  Carolina  Larkspur.  A  perennial, 
with  a  slender,  downy,  mostly  simple  stem,  1°  to  2°  high,  of  prairies  and 
open  grounds  from  111.  to  Fla.  and  westward.    Leaves  3  to  6-parted,  with 
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many-cleft  divisions.  Flowers  few,  pediceled,  in  an  erect,  straight  ra- 
ceme, blue  varying  to  white,  with  spur  curved  upward,  and  the  8  follicles 
erect.    Species  very  variable.    May,  June. 

4.  D.  exaltatum,  Ait.  Tall  Larkspur.  A  tall  and  slender  peren- 
nial, of  rich  soils  from  Pa.  to  Minn,  southward  to  the  mta.  of  N.C.  and  Ala. 
Stem  2°  to  5°  high,  downy  above,  smooth  or  nearly  so  below.  Leaves 
large,  all  but  the  upper  ones  petioled,  3  to  5-cleft,  with  narrow,  diverging, 
lanceolate  divisions.  Flowers  many,  in  long,  dense  racemes,  bright  pur- 
plish-blue, and  downy.  Follicles  3,  erect,  with  an  awl-shaped  beak. 
June  to  Aug. 

5.  D.  tric6rne,  Mx.  Dwarf  Larkspur.  A  stout  perennial,  1°  to  3° 
high,  of  open  woods  and  uplands  from  western  Fa.  to  the  mts.  of  6a. 
west  to  Ark.  and  Minn.  Stem,  simple,  smooth  or  slightly  downy.  Leaves 
with  slender  petioles,  5-parted,  the  divisions  3  to  6-cleft,  with  linear  or 
obovate  lobes.  Flowers  light  blue  or  white,  generally  few,  in  a  loose 
raceme.     Pods  3,  widely  spreading.    April,  May. 

XIV.  ACONiTUM,  L.  Monkshood.  Wolfsbane.  Tall  and 
erect  or  long,  ascending,  or  trailing  perennials,  with  tuberous  or 
turnip-shaped,  poisonous  root,  palmately  divided  leaves,  and 
large,  showy,  irregular  flowers.  Sepals  5,  colored,  very  irregu- 
lar; the  upper  one  hood  or  helmet-shaped,  hence  called  the 
helmet  or  hood,  much  the  largest  Petals  2  or  5,  the  two  upper 
spur-like  bodies  raised  on  claws  and  covered  by  the  hood ;  the 
3  lower  ones  entirely  suppressed  or  very  minute.  Stamens 
numerous.    Pistils  3  to  5,  becoming  many-seeded  follicles. 

1.  A.  uncinatum,  L.  Wild  Monkshood.  In  woods  and  along 
streams  from  southern  Fa.  southward  in  the  mountains  to  Ga.  Also  in 
Wis.  Stem  slender,  erect  but  weak,  flezuous,  tending  to  climb,  2°  to  4° 
long.  Leaves  leathery,  dark  green,  4'  to  5'  across,  palmately,  8  to 
5-parted,  with  coarsely  toothed,  ovate-lanceolate  lobes.  Flowers  blue  or 
purple,  large,  3  or  4,  in  a  loose  terminal  panicle.  Helmet  obtusely  coni- 
cal, erect,  acute  in  front,  slightly  beaked.    July,  Aug. 

2.  A.  reclinatum,  Gray.  Trailing  Wolfsbane.  In  the  Alleghanies 
of  Va.  and  southward  to  Ga.  Stem  smooth,  trailing,  3°  to  8°  long. 
Leaves  deeply  3  to  7-cleft,  with  wedge-shaped,  incised,  or  2  to  3-lobed 
divisions,  thin  and  petioled  except  the  upper  ones.  Flowers  white,  in 
very  loose  panicles.  Helmet  elongated,  conical,  soon  horizontal,  with  a 
straight  beak  in  front.    July,  Aug. 

3.  A.  Nap^llns,  L.  Monkshood.  Aconite.  From  Europe.  Culti- 
vated in  gardens.  Stem  straight,  3°  to  4°  high,  from  a  turnip-shaped  root 
Leaves  deeply  cleft,  and  cut  into  linear  segments.  Flowers  many,  in  a 
dense,  spicate,  terminal  raceme,  dark  blue.  Helmet  broad  and  low,  re- 
sembling a  monk's  cowl  or  hood.  White  and  rose-colored  varieties  occur. 
July,  Aug. 

XV.  CIMICfFUGA,  L.  Bugbane.  Perennial  herbs,  with 
large,  ternately  decompound  leaves,  and  long,  wand-like  racemes 
of  white  flowers.  Sepals  2  to  5,  petaloid,  caducous.  Petals 
1  to  8,  small,  resembling  stamens,  with  claws,  2-horned  at  the 
apex.  Stamens  very  numerous,  with  white  filaments.  Pistils 
1  to  8,  becoming  dry,  dehiscent  pods. 
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1.  C.  racemosa,NuTT.  Black  Snakbroot.  Black  Cohosh.  Common 
in  upland  woods  from  Canada  to  Ga.  Stem  slender,  3°  to  8°  high,  from  a 
thick  rootstock,  with  very  long,  clustered  racemes,  becoming  1°  to  3°  long 
in  fruit.  Leaved  ternately  and  pinnately  compound,  the  leaflets  incisely 
serrate.  Pistil  1,  sometimes  2  or  3,  sessile,  becoming  a  follicle  with 
smooth,  flattened  seeds,  arranged  horizontally  in  two  rows  as  in  Actcea. 
The  plant  resembles  a  tall  Actcea.    June,  July. 

XVI.  ACTJBA,  L.  Baneberry.  Perennial  herbs,  with  large, 
ternately  compounded  leaves  and  a  short,  terminal  raceme  of 
white  flowers.  Sepals  4  or  5,  caducous.  Petals  4  to  10,  small, 
long-clawed,  spatulate.  Stamens  very  many,  with  slender,  white 
filaments.  Pistil  1,  with  a  2-lobed,  sessile,  depressed  stigma* 
Fruit  a  round  berry  with  many  smooth,  flattened  seeds. 

1.  A.  spicata,  L. ,  Var.  rubra,  Ait.  Red  Banbbebrt.  Red  Cohosh. 
Erect,  1°  to  2°  high,  common  in  rich  woods,  especially  in  the  northern 
U.S.  Raceme  hemispherical  or  ovate.  Petals  acute.  Pedicels  slender. 
Berries  cherry-red,  sometimes  white.    May. 

2.  A  alba,  Big  el.  White  Baneberry.  "White  Cohosh.  Common 
in  rocky  woods  from  Canada  to  Ga.  Like  the  preceding,  except  in  the 
pedicels,  which  are  thickened  in  fruit  and  red,  and  the  berries  white. 
May. 

XVII.  HYDRASTIS,  L.  Orange  Root.  Golden  Seal. 
A  low,  perennial  herb,  with  a  single,  radical  leaf  and  a  2- 
leaved,  1-flowered  stem  springing  from  a  thick,  knotty,  yel- 
low rootstock,  with  long,  fibrous  roots.  Sepals  3,  petal-like, 
caducous.  Petals  none.  Stamens  many.  Pistils  12  to  20, 
2-ovuled,  ripening  into  a  head  of  1  to  2-seeded,  crimson  berries. 

1.  H.  Canadensis,  L.  In  rich  woods  and  meadows  from  N.T.  to  Minn, 
south  to  Mo.,  Ky.,  and  the  mts.  of  Ga.  The  only  species,  except  one 
in  Japan.  Stem  6'  to  12'  high,  with  its  alternate  leaves  near  the  top,  the 
smaller  one  just  beneath  the  flower,  both  similar  in  shape  to  the  larger, 
long-petioled,  6  to  9-lobed,  radical  leaf  6'  or  8'  wide.  Sepals  greenish- 
white.  Fruit  resembling  a  raspberry.  Known  also  as  Yellow  Root,  Yel- 
low Puccoori,  Turmeric  Boot,  Yellow  Indian  Paint 

XVIII.  PJEONIA,  L.  Peony.  Ornamental,  Old  World  per- 
ennials, with  biternate  or  bipinnate  leaves,  and  large,  showy, 
terminal  flowers.  Sepals  5,  leaf-like,  persistent.  Petals  5. 
Stamens  many,  becoming  mostly  petals  by  cultivation.  Pistils 
2  to  5,  on  or  surrounded  by  a  fleshy  disk  and  becoming  many- 
seeded,  leathery  pods. 

1.  P.  officinalis,  L.  Common  Peony.  Stem  annual,  herbaceous, 
smooth,  with  large,  rather  irregularly  divided  leaves,  the  leaflets  ovate  or 
lanceolate.  Pods  2,  downy.  Flowers  red,  white,  flesh-colored,  etc.,  very 
large  and  with  very  many  petals.    May,  June. 
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Order  2.    MAGNOLIACEJB — Magnolia  Family 

Trees  or  shrubs,  with  aromatic,  bitter  bark,  leaf  buds 
inclosed  in  caducous,  membranous  stipules,  alternate, 
entire  or  lobed  leaves,  and  large,  regular,  showy,  and  soli- 
tary flowers.  Calyx  and  corolla  similarly  colored,  in  3  or 
mote  sets  of  3,  hypogynous  and  deciduous.  Stamens 
many  and  hypogynous.  Pistils,  or  1  to  2-ovuled  ovaries, 
many,  closely  covering  the  elongated  receptacle  and  form- 
ing in  fruit  a  sort  of  fleshy  or  dry  cone-like  or  cylindrical 
head. 

I.  MAGNOLIA,  L.  Trees  or  shrubs.  Leaves  large,  usually 
entire,  conduplicate  in  bud,  covering-  and  covered  by  the  inclos- 
ing stipules.  Flowers  often  fragrant.  Sepals  3.  Petals  6  to  9. 
Anthers  adnate,  introrse,  longer  than  the  filaments.  Ovaries 
1  to  2-seeded,  opening  at  the  back  when  ripe,  and  the  1  to  2 
berry-like  seeds  hanging  from  them  by  a  long,  slender,  elastic 
seed  stalk. 

*  Native.     Leaves  thick,  leathery,  usually  evergreen Noa.  1,  3 

Leaves  thin,  scattered  along  the  branohes Noa.  8,  4,  5 

Leaves  thin,  clustered  at  the  ends  of  the  branches       •       •       •  Nos.  6,  7 

*  Exotic Nob.  8,  9, 10 

1.  M.  grandifldra,  L.  Magnolia.  Bio  Laurel.  A  large  and  stately 
evergreen  tree,  of  swampy  woods  from  N.C.  to  Fla.  and  Miss.  Trunk  70° 
to  90°  high,  2°  to  3°  in  diameter  at  the  base.  Bark  gray,  nearly  smooth. 
Leaves  oblong  or  obovate,  6'  to  12'  long,  entire,  dark,  glossy  green  above, 
rusty-pubescent  beneath.  Flowers  pure  white,  very  fragrant,  6'  to  9' 
across.     Fruit  oval,  3'  to  4'  long.    May. 

2.  M.  glauca,  L.  Small  or  Laurel  Magnolia.  Sweet  Bat. 
White  Bat.  A  shrub  or  small  tree,  5°  to  20°  high,  of  marshy  grounds 
from  Mass.  to  Fla.  thence  to  Tex.  Leaves  3'  to  6'  long,  broad,  oval,  or 
oblong,  acute  at  base,  rather  obtuse  at  apex,  leathery,  evergreen  in  the 
South,  dark  green  above,  glaucous  beneath.  Flowers  very  fragrant,  2'  to 
3'  across,  depressed-globose,  with  white,  obovate,  rounded  petals.  May 
to  July. 

3.  M.  acuminata,  L.  Cucumber  Tree.  A  large  tree,  of  upland 
forests  from  southern  N.Y.  to  III.  and  southward.  Trunk  remarkably 
straight  and  cylindrical.  Leaves  5'  to  W  long,  thin,  green  on  both  sides, 
oblong,  acuminate,  acute  at  base.  Flowers  oblong-bell-shaped,  greenish- 
white,  2'  high.  Fruit  2'  to  3'  long,  resembling  when  young  a  small 
cucumber.    May. 

4.  M.  macrophylla,  Mx.  Large-leaved  Magnolia.  A  small  tree,  of 
woods  and  river  banks  from  southeastern  Ky.  to  Fla.  and  La.  Leaves 
and  flowers  very  large  ;  the  former,  1°  to  3°  long,  obovate-oblong,  cordate, 
smooth,  and  green  above  and  glaucous-white  beneath ;  the  latter,  open 
bell-shaped,  8'  to  W  across,  white,  with  a  purple  base.  Fruit  bright  pink, 
4'  to  6'  long,  ovoid-cylindric.    June. 
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5.  M.  cord&ta,  Mx.  Yellow  Cucumber  Tree.  A  small  tree,  of  the 
uplands  of  Ga.  and  S.C.,  with  a  deeply  furrowed  bark.  Leaves  ovate  or 
oval,  4'  to  61  long,  long-petioled,  acute,  slightly  cordate^  whitish  and  downy 
beneath.  Flowers  about  4'  wide,  with  6  to  9  oblong,  lemon-yellow 
petals.    Fruit  cylindrical,  3'  long.     May. 

6.  M.  Umbrella,  Lam.  Umbrella  Tree.  A  small  tree,  common  in 
the  Southern  States  and  extending  into  Pa.  Leaves  obovate-lanceolate, 
16'  to  20'  long,  silky  when  young,  soon  smooth,  clustered,  as  if  wborled, 
umbrella-like,  at  the  ends  of  the  branches.  Flowers  white,  terminal, 
4'  to  7'  across,  slightly  scented.  Fruit  conical,  rose-red,  4'  to  6'  ^>ug. 
May,  June. 

7.  M.  Fraseri,  Walt.  Ear-leaved  Umbrella  Tree.  A  small, 
slender  tree,  from  Va.  southward.  Leaves  6'  to  15'  long,  clustered  at  the 
ends  of  the  branches  as  in  No.  £,  but  obovate-oblong,  with  a  narrow^ 
auriculate  base.  Flowers  white,  3'  to  8'  across,  with  obovate-spatulate 
petals,  4'  long,  narrowed  into  claws.  Fruit  rose-colored,  3'  to  4'  long. 
April,  May. 

8.  M.  obov&ta,  Thunb.  Purple  Magnolia.  A  hardy  Japanese 
shrub,  5°  or  6°  high,  with  strongly  veined,  smooth,  dark  green,  obovate, 
acute,  deciduous  leaves  tapering  to  a  leafstalk.  Flowers  erect,  bell-shaped, 
pink-purple  without  and  white  within.     May. 

9.  M.  conspicua,  Salisb.  (M.  Yulan,  Desf.)  Yulaw  or  Chinese 
White  Magnolia.  A  small  tree  from  China,  half-hardy  in  the  northern 
U.S.,  of  spreading  habit,  with  obovate,  abruptly  acuminate,  deciduous 
leaves,  4'  to  7'  long,  and  very  fragrant,  erect,  bell-shaped,  white  flowers, 
about  6'  across,  appearing  before  the  leaves.     May. 

10.  M.  Kdbus,  DC.  (M.  Thurberi,  Hort.)  Thurber's  Japan  Mag- 
nolia. A  small  tree  from  Japan,  with  slender  branches,  erect  habit, 
narrow,  cone-like  head,  broadly  obovate  leaves,  3'  to  6'  long,  tapering 
below,  and  cream-white  flowers,  4'  to  6'  across.    April,  May. 

11.  LIRIODENDRON,  L.  One  or  possibly  two  trees  of  U.S. 
and  China.  Sepals  3,  reflexed,  soon  falling.  Petals  6,  forming 
an  erect,  tulip-shaped,  greenish-yellow  flower  spotted  with 
orange  inside,  2'  to  3'  across.  Stamens  with  long,  slender 
filaments  and  long,  adnate,  extrorse  anthers.  Pistils  long,  nar- 
row, flat,  and  scale-like,  imbricated  in  a  cone,  and  becoming 
dry,  1  to  2-seeded,  indehiscent  samaras  falling  away  when  ripe. 

1.  L.  Tuliplfera,  L.  Tulip  Tree.  Whitewood.  Poplar.  A  large 
forest  tree,  of  eastern  U.S.  from  Vt.  to  Fla.  west  to  Ark.  and  Mich. 
Leaves  long-petioled,  smooth,  dark  green,  3'  to  6'  long  and  wide,  some- 
times cordate,  but  specially  and  uniquely  characterized  by  the  truncate 
or  broadly  emarginate  apex  and  2  side  lobes,  the  latter  sometimes  again 
2-lobed,  the  whole  suggestive  of  a  saddle  or  saddle  cloth.  Attaining  a 
height  commonly  of  80°,  often  100°  to  150°,  with  a  diameter  near  the  base 
of  2°  to  3°,  sometimes  6°  or  6°,  this  tree  was  pronounced  by  Michaux  to 
be  '*  one  of  the  most  magnificent  vegetables  of  the  temperate  zone  "  ;  sur- 
passing "the  buttonwood,"  its  only  peer  in  size  among  N.A.  deciduous 
trees,  '*  in  the  perfect  straightness  and  uniform  diameter  of  its  trunk  for 
upwards  of  40  feet,  the  more  regular  disposition  of  its  branches,  and  the 
greater  richness  of  its  foliage."  Its  soft,  straight-grained,  greenish-white 
wood  is  well  known  in  carpentry  and  cabinet-making,  as  poplar,  a  name 
wholly  improper,  as  the  tree  is  no  relation  to  the  true  poplars.  May, 
June. 
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Order  8,    ANONACEJE  —  Custard- apple  Family 

Trees  or  shrubs,  with  alternate,  entire,  exstipulate,  pin- 
nately  veined  leaves,  and  hypogynous,  polyandrous  flowers, 
valvate  in  aestivation.  Sepals  3.  Petals  6,  in  two  rows. 
Stamens  with  short  filaments  and  adnate,  extrorse  anthers. 
Pistils  few  or  many,  distinct  or  cohering,  mostly  fleshy  in 
fruit.  Seeds  large,  flat,  and  hard.  All  tropical,  except 
the  genus  given  below. 

L  ASIMINA,  Adans.  North  American  Papaw.  Shrubs 
or  small  trees,  with  axillary,  solitary  flowers.  Outer  row  of 
petals  larger  than  the  inner.  Stamens  many,  in  a  spherical 
mass.  Pistils  several  or  many,  distinct,  only  a  few  maturing 
and  becoming  oblong,  pulpy  fruits,  with  several  or  many  flat 
seeds. 

1.  A.  triloba,  Dunal,  Common  Papaw.  A  small  tree,  10°  to  20° 
high,  along  streams  from  western  N.Y.  and  Pa.  to  111.  and  southward. 
Trunk  straight,  with  a  smooth,  gray  bark  and  slender,  spreading  branches, 
giving  out  an  unpleasant  odor  when  bruised.  Leaves  8'  to  12'  long,  ob- 
ovate-lanceolate,  acuminate,  tapering  to  a  short  petiole.  Flowers  1'  to  2' 
across,  dark  purple,  with  the  outer,  orbicular  petals  much  longer  than  the 
sepals.  Fruit  oblong-ovate,  about  3'  long,  with  a  yellowish,  fragrant,  edi- 
ble pulp,  inclosing  6  to  8  large,  oblong,  flat,  wrinkled  seeds.  Fruit  ripens 
in  Sept.  and  Oct    March,  April. 


Order  4.    MENISPERMACEJE  —  Moonseed  Family 

Climbing  or  twining  shrubs,  with  alternate,  exstipulate, 
palmate,  or  peltate  leaves,  and  hypogynous,  dioecious,  or 
rarely  polygamous,  clustered  flowers.  Sepals  and  petals 
similar,  in  3  or  more  sets,  imbricated  in  bud.  Stamens 
equal  to  the  petals  in  number  and  opposite,  or  several 
times  as  many.  Pistils  2  to  6,  becoming  1-seeded  drupes, 
with  the  stone  or  seed  curved  into  a  crescent  or  ring. 

Key  to  Genera 

Seeds  crescent-shaped.    Petals  present    Drapes  black    .  .    MBNI8PBRMUM     I 

Seeds  cresceot-sbaped.    Petals  present    Drupes  red       ...  C0CCULU8    II 

Seeds  cup-shaped.    Petals  absent    Leaves  deeply  5-lobed  .  CALTCOCARPUM    # 

*  See  some  fuller  flora  (as  Wood's,  Gray's,  or  Brltton  &  Brown's)  for  this  genua. 
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I.  MENISPERMUM,  L.  Moonseed.  Flowers  dioecious. 
Sepals  6  to  8.  Petals  6  to  8,  shorter  than  the  sepals.  Sta- 
mens in  the  sterile  flowers  12  to  24,  as  long  as  the  sepals, 
with  4-celled  anthers.  Pistils  in  fertile  flowers  2  to  4,  usually 
accompanied  by  several  sterile  filaments.  Drupes  with  cres- 
cent-shaped and  flattened  seed.    Flowers  in  axillary  panicles. 

I.  M.  Canad6nse,  L.  American  Moonseed.  A  shrubby  vine,  found 
in  woods  and  along  streams  from  Canada  to  6a.  and  Ark.,  climbing*  over 
bushes  and  thickets.  Stems  6°  to  12°  long.  Leaves  roundish,  cordate, 
3  to  7-angled  or  -lobed  and  peltate,  the  long,  slender  petioles  being  inserted 
so  near  the  base  that  their  being  peltate  is  sometimes  scarcely  noticeable. 
Flowers  small,  white  or  yellowish.  Drupes  4"  in  diameter,  black  with  a 
bloom,  resembling  small  grapes.    June,  July. 

II.  COCCULUS,  DC.  Flowers  dioecious  or  polygamous. 
Sepals,  petals,  and  stamens,  each  6.  Anthers  4-celled.  Pistils 
3  to  6.  Drupe  and  seed  as  in  Menispermum.  Flowers  in 
axillary  clusters. 

1.  C.  Carolinianus,  DC.  A  slender,  trailing,  or  low-climbing  vine, 
along  streams  from  Va.  to  southern  111.  and  Kan.  south  to  Fla.  and  Tex. 
Leaves  downy,  at  length  smooth  above,  broadly  ovate,  2'  to  4'  long,  cor- 
date or  rounded  at  base,  entire  or  sinuate-lobed.  Flowers  very  small, 
greenish.    Fruit  red,  of  the  size  of  small  peas.    June  to  Aug. 


Order  5.    BERBERIDACEAS  —  Barberry  Family 

Herbs  or  shrubs,  with  alternate  or  radical,  simple  or 
compound,  mostly  exstipulate  leaves,  and  clustered  or 
solitary,  usually  terminal  flowers.  •  Flowers  perfect,  except 
in  Akebidi  and  hypogynous.  Sepals  2  to  6,  in  1  or  2  rows, 
sometimes  with  bractlets.  Petals  as  many  or  twice  as 
many  as  the  sepals,  in  1  or  more  rows.  Stamens  opposite 
the  petals,  and  as  many,  rarely  more.  Anthers  extrorse, 
with  short  filaments  and,  except  in  Podophyllum,  opening 
by  2  valves,  hinged  at  the  top.  Pistil  1,  except  in  Akebia. 
Style  short  or  none.     Fruit  a  berry  or  pod.    Seeds  several. 

Key  to  Genera 

Flowers  Imperfect    Twining  vines  with  digitate  leaves        •      •       •       •   AKBBIA  V 

Flowers  perfect 

Shrubs.    Flowers  and  wood  yellow  .......      BBRBBRI8  I 

Herbs  with  ternately  compound  leaves     .       •       •       •       •   CAULOPHYLLUM  II 

Herbs  with  deeply  2-parted  leaves JBFFBRSONIA  III 

Herbs  with  peltate  and  palmately  lobed  leaves        •       .       .     PODOPHYLLUM  IV 
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I.  BERBERIS,  L.  Barberry.  Erect,  hardy  shrubs,  with 
drooping  racemes  of  yellow  flowers,  yellow  inner  bark  and 
wood,  acid  berries  and  leaves  clustered  in  the  axil  of  a  branch- 
ing thorn.  Sepals  6,  roundish,  colored,  with  2  to  6  bractlets. 
Petals  6,  obovate,  each  with  a  gland  at  the  base  inside.  Sta- 
mens 6,  irritable,  springing  toward  the  ovary  when  touched. 
Style  none.     Fruit  an  oblong  berry,  1  to  few-seeded. 

1.  B.  Canadensis,  Fursh.  American  Barberry.  A  shrub,  1°  to  6° 
high,  found  along  the  Alleghanies  of  Va.  southward  to  Ga.  and  in  Mo. 
Twigs  slender,  reddish-brown.  Leaves  with  the  teeth  more  divergent  and 
less  bristly  pointed  than  in  the  European  Barberry.  Racemes  also  with 
the  flowers  smaller  and  fewer  (6  to  8).  Petals  notched  at  the  apex.  Ber- 
ries oval,  scarlet.    June. 

2.  B.  yulgaris,i  L.  Common  or  European  Barberry.  An  Old 
World,  bushy,  ornamental  shrub,  3°  to  8°  high,  escaped  from  cultivation 
and  naturalized  in  the  Eastern  and  Middle  States,  especially  in  eastern 
New  Eng.  Leaves  on  the  young  shoots  scattered,  merely  sharp,  3-forked 
spines  from  whose  axils,  the  next  season's  obovate  or  spatulate,  bristly- 
toothed  leaves,  1'  to  2'  long,  grow  in  rosette-like  clusters.  Racemes  droop- 
ing, many-fflowered.  Petals  entire.  Berries  oblong  or  oval,  scarlet. 
May,  Jun/e. 

3.  B.  Thunb6rgii,  DC.  A  low,  Japanese  shrub,  with  obovate,  entire 
leaves,  yi  to  12"  long,  turning  red  in  autumn.  Flowers  solitary  or  in 
pairs,  o>n  slender  stalks  little  longer  than  the  leaves.  Sepals  and  berries 
red.    Petals  sometimes  reddish.    April,  May. 

C 

fil.  CAULOPHYLLUM,  Mx.  A  smooth,  perennial  herb,  from 
a  J  thickened,  knotted  rootstock,  with  large,  ternately  compound 
Reaves,  and  a  short,  terminal  panicle  of  small,  yellowish-green 
flowers.  Sepals  6,  with  3  or  4  bractlets  beneath  the  calyx. 
Petals  6,  short,  thick,  gland-like,  opposite  the  sepals  and  much 
smaller.  Stamens  6.  Style  short.  Ovary  a  thin  pod,  soon  rup- 
tured by  its  2  growing  ovules  and  falling  away,  while  the  drupe- 
like seeds  ripen  naked.    A  monotypic  genus  of  eastern  N.A. 

1.  C.  thalictroides,  Mx.  Blub  Cohosh.  Pappoosb  Root.  In 
woods,  from  New  Eng.  to  S.C.  west  to  Minn.,  Neb.,  and  Mo.,  1°  to  2°  high. 
Purplish-glaucous  when  young.  Stem  leaf  usually  but  one,  triternate 
and  sessile,  close  to  the  top  of  the  naked  stem,  which  thus  seems  its  stalk 
and  gives  the  name  to  the  genus.  The  other  principal  leaf  is  the  radical 
one,  which  is  long-petioled  and  also  triternate.  There  fe  sometimes  a  sec- 
ond stem  leaf,  sessile  and  biternate.  Leaflets  obovate,  wedge-shaped, 
2  to  3-lobed,  1'  to  3'  long,  resembling  those  of  Thalictrum.  Ripened 
seeds  blue,  glaucous,  spherical,  4"  in  diameter,  on  thick  stalks,  8"  long. 
April,  May. 

III.  JEFFERSONIA,  Babton<  Twin  Leaf.  Eheumatism 
Eoot.  A  smooth,  perennial,  stemless  herb,  from  thick,  black- 
ish, matted,  fibrous  roots,  with  palmately  veined,  long-petioled, 
radical  leaves,  and  slender,  1-flowered  scapes.    Sepals  4,  col- 
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ored,  caducous.  Petals  8,  oblong,  spreading.  Stamens  8;  an- 
thers linear;  filaments  slender.  Ovary  ovoid;  stigma  nearly 
sessile,  2-lobed,  becoming  a  pear-shaped,  many-seeded  pod,  cir- 
cumscissile  halfway  round  near  the  top,  which  thus  forms  a 
conical  lid.    Seeds  many,  with  a  lacerate,  fleshy  aril. 

1.  J.  diphylla,  Pbrb.  In  woods,  eastern  Pa.  and  western  N.Y.  to 
Wis.  southward  to  Va.  and  Tenn.  Scape  8'  to  14'  high.  Leaves  3r  to  6' 
long,  2'  to  4'  wide,  deeply  cordate  and  deeply  parted  lengthwise  into  2 
obliquely  ovate  leaflets.    Flowers  white,  1'  across.    April,  May. 

IV.  PODOPHYLLUM,  L.  Low,  perennial  herbs,  from  long, 
creeping  rootstocks,  with  large,  palmately  lobed,  peltate  leaves, 
and  solitary  flowers.  Sepals  6,  caducous.  Petals  6  to  9.  Sta- 
mens in  one  species  twice  as  many  as  the  petals.  Anthers 
linear,  opening  lengthwise.  Stigma  large,  sessile,  peltate. 
Fruit  a  large,  fleshy,  many-seeded  berry. 

1.  P.  pelt&tum,  L.  Mat  Apple.  Wild  Mandrake.  Common  in 
low,  rich  woods  of  Middle,  Western,  and  Southern  States,  rarX  in  New 
Eng.  Stems  12'  to  18'  high.  Leaves  broadly  cordate,  aboi*  1°  in 
diameter,  6  to  7 -lobed,  with  the  lobes  oblong,  somewhat  wedge-Miaped, 
cleft,  and  toothed  ;  those  from  the  barren  stems  centrally  peltate  a  The 
flowering  stems  have  at  the  top  2  similar  leaves,  with  the  petiole  attached 
near  the  inner  edge  instead  of  the  center,  and  in  the  crotch  a  single,  pod- 
ding, white  flower,  about  2'  wide.  Fruit  oblong-ovoid,  1'  to  2'  long,  op- 
ening in  July,  yellowish,  sweet,  somewhat  acid,  edible.  The  root,  usJd 
medicinally,  and  the  leaves  are  drastic  and  poisonous.  Sometimes  called 
Wild  Lemon  and  Hog  Apple.    May.  \ 

V.  AKEBIA,  Decne.  Woody  vines  from  China  and  Japan, 
with  long-stalked,  digitate  leaves  of  3  to  5  leaflets,  and  monoe- 
cious, apetalous,  purple  flowers  in  drooping,  axillary  racemes. 
Sepals  3.  Stamens  6  in  the  male  flowers.  Pistils  in  the  female 
flowers  3  to  9,  with  peltate  stigma.  Fruit  oblong-cylindrical 
berries  with  black  seeds. 

1.  A.  qninata,  Decne.  A  hardy  and  graceful  climber,  6°  to  10°  high, 
blooming  in  early  summer,  said  to  be  free  from  injury  by  fungi  or  insects. 
Flowers  sweet-scented.    Leaflets  5,  oblong,  emarginate. 


Oeder  6.    NYMPRXACEJE — Water-lily  Family 

Perennial,  aquatic  herbs,  from  prostrate  rootstocks,  with 
leaves  usually  long-petioled,  peltate  or  deeply  cordate, 
floating  or  rising  above  the  water,  and  flowers  long-stalked, 
axillary,  and  solitary.     Sepals  and  petals  3  to  6  or  very 
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numerous,  imbricated,  and  passing  into  each  other.  Sta- 
mens few,  or  many,  in  many  rows.  Pistils  few,  several 
or  many,  separate,  immersed  in  the  receptacle  or  united  in 
a  compound  ovary. 

Key  to  Genera 

Flowers  very  small The  WATER  SHIELDS  j  BRASBlfli  * 

Flowers  very  targe.    Leaves  above  the  water IfBLUMBO  1 

Flowers  large.    Leaves  floating. 

Sepals  4.    Petals  many,  large.    Stamens  eplgynous  ....   HTMPHJEA  II 

Sepals  5  or  6.    Petals  smalL    Stamens  hypogynons  ....        NUPHAR  III 
*  For  these  genera,  see  some  roller  flora. 

I.  KELUMBO,  Tourn.  Sacred  Bean.  Aquatics,  with 
strong,  thick,  generally  tuber-bearing  rootstocks  growing  at  the 
bottom  of  ponds  and  sluggish  streams.  Flowers  large  and 
showy,  on  peduncles  equaling  or  exceeding  the  leaves.  Sepals 
and  petals  many,  erect  or  spreading.  Stamens  many.  Pistils 
several,  distinct,  becoming  1-seeded  nuts  immersed  in  separate 
cavities  in  the  flat-topped  obconical  receptacle. 

1.  N.  lutea,  Pers.  Yellow  Nklumbo.  Watbr  Chinquapin.  In 
stagnant  waters,  Conn.,  northern  and  southern  N.J.,  and  other  localities 
south  to  Fla.  and  west  to  Mich,  and  La.  Leaves  centrally  peltate,  usually 
circular  or  nearly  so,  10'  to  18'  in  diameter,  entire,  concave,  and  raised 
high  above  the  water.  Flowers  4'  to  10'  across, with  obovate,  obtuse,  con- 
cave, pale-yellow  petals  3'  to  4'  long.  The  nuts,  resembling  small  acorns 
with  the  entire  kernel  embryo,  are  edible,  as  are  also  the  tubers  borne  by 
the  rootstock.    June  (S.)  to  Aug.  (N.). 

2.  N.  Indica,  Per 8.  Indian  Lotus.  False  Lotus.  Sacred  Bean 
(of  the  Orient^.  Native  of  India,  Persia,  eastern  Asia,  and  Australia. 
Extensively  cultivated  for  ornament.  Naturalized  near  Bordentown,  N.J. 
Leaves,  2°  to  3°  across,  glaucous,  thin,  concave,  high  above  the  water  or 
some  floating.  Flowers  4'  to  10'  across,  usually  pink,  higher  than  the 
leaves.  Peduncles  and  petioles  3°  to  6°  long.  Popularly  known  as 
Egyptian  Lotus,  but  erroneously,  the  true  Egyptian  Lotus  being  either 
of  two  Nymphasas,  N.  catrulea  and  N.  Lotus,  the  Blue  Lotus  and  White 
Lotus  respectively,  especially  the  former.    July,  Aug. 

II.    NYMPHitA,  Tourn.    Water  Lily.    Sepals  4.    Petals 

many,  attached  to  the  sides  of  the  ovary  and  passing  gradually 

into  the  many  stamens  with  broad  filaments  which  are  inserted 

on  the  top  or  upper  part  of  the  ovary.    Pistils  many,  united 

into  a  compound  ovary,  many-celled  and  many-seeded,  with 

radiating  stigmas.    Fruit  depressed-spherical,  enveloped  with 

the  remains  of  the  withered  petals  and  ripening  under  water. 

Seeds  in  an  open,  sac-like  aril. 

1.  N.  odorata,  Ait.  Sweet-scented  or  White  Water  Lilt.  Com- 
mon in  ponds  and  sluggish  waters  from  Me.  to  Minn,  south  to  Fla.  and 
La,  Leaves  floating,  orbicular,  4'  to  12'  in  diameter,  entire,  cleft  from 
the  base  to  the  insertion  of  the  petiole  at  the  center,  the  lobes  diverging, 
touching,  or  overlapping,  dark  green  above,  deep  red  or  reddish-green 
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beneath.  Flowers  very  fragrant,  white  with  a  tinge  of  pink,  3'  to  6'  wide. 
Filaments  yellowish.  Seeds  oblong,  stipitate,  half  as  long  as  the  aril. 
July,  Aug. 

IIL  NUPHAR,  Smith.  Pond  Lilt.  Flowers  yellow  or 
sometimes  purplish,  blooming  all  summer.  Leaves  cordate, 
ovate  or  oval  or  oblong-sagittate,  floating  or  emersed.  Sepals 
5  or  6,  thick,  colored  within,  partly  green  without,  roundish, 
concave.  Petals  many,  small,  stamen-like,  and  with  the  very 
many  stamens  hypogynous.  Ovary  compound,  with  a  many- 
rayed,  sessile  stigma.  Fruit  ovoid,  naked,  ripening  above  the 
water.    Seeds  without  an  aril. 

1.  N.  advena,  Arr.  f.  Yellow  Pond  Lilt.  Spatter  Dock.  A  stout, 
coarse,  somewhat  repulsive  aquatic,  often  called  Frog  Lily  in  conse- 
quence, common  in  muddy,  sluggish  waters  from  Me.  to  the  Rockies 
south  to  Fla.  and  Tex.  Leaves  floating  or  emersed,  entire,  dark  green 
above,  pale  and  slimy  beneath  when  floating,  ovate  or  oval,  6'  to  12'  long, 
deeply  cordate,  the  sinus  2'  to  4'  deep,  and  the  petiole  half  cylindrical. 
Flowers  erect,  on  a  thick  stalk,  globular,  18"  to  36"  in  diameter.  Sepals 
6.  Petals  thick,  truncate,  fleshy,  shorter  than  the  stamens.  Stigma 
12  to  20-rayed. 


Order   7.    SARRACENIACEJE —  American   Pitcher- 
plant  Family 

Stemless,  perennial,  bog  herbs,  with  fibrous  roots,  pitcher 
or  urn-shaped  or  trumpet-shaped  leaves,  and  large,  nod- 
ding flowers  on  scapes.  Flowers  perfect,  hypogynous. 
Sepals  5.  Petals  5*  Stamens  many.  Pistil  1,  compound, 
of  a  few  carpels,  with  many  ovules.  Interesting  plants, 
both  from  their  oddity  and  from  their  reputation  as  being 
insectivorous.  The  family  comprises  but  3  genera,  He- 
lidmphora  of  Guiana,  Darlingtdnia  of  Cal.  and  Ore.,  each 
including  but  one  species,  and  Sarracenia  of  the  eastern, 
mainly  Atlantic,  U.S.,  including  6  or  8  species.  The  ordi- 
nary pitcher  plants  of  the  conservatories  belong  to  the 
East  Indian  Pitcher-plant  Family  (Nepenih&cece). 

I.  SARRACENIA,  Tourn.  Leaves  hollow,  with  a  wing  on 
one  side  and  a  hood  or  lid  on  the  other  at  the  open  top.  Calyx 
3  to  4-bracted.  Sepals  colored,  persistent.  Petals  deciduous, 
obovate  or  oblong,  incurved  or  drooping.  Ovary  5-celled,  with 
many  ovules  on  central  placentae.  Style  short,  expanding  at 
the  top  into  an  umbrella-shaped  membrane  spreading  out  over 
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the  ovary  and  stamens  beneath  it  and  covering  the  hooked 
stigmas  under  its  5  projecting  points. 

Leaves  pitcher-shaped •       .    No.  1 

Leaves  trumpet-shaped.    Hood  erect. •       •       •  No.  8 

Leaves  trumpet-shaped.    Hood  arching  over  the  tube No.  8 

1.  S.  purpurea,  L.  Side-saddle  Flower.  Pitcher  Plant.  Hunts- 
man's Cup.  Common  in  bogs  and  mossy  swamps  from  New  Eng.  to  Minn, 
south  to  Ky.  and  east  of  the  Alleghanies  to  Fla.  Leaves  pitcher  or  ewer- 
shaped,  short,  4'  to  9*  long,  rosulate,  curved,  ascending,  inflated  most 
near  the  middle  and  tapering  below  into  a  petiole;  red  or  greenish  with 
purple  veins.  Wing  broad.  Hood  arect,  broadly  heart-shaped.  Surface 
smooth  without,  with  stiff  hairs  pointing  downward  on  the  inside.  Scape 
12'  to  14'  high,  supporting  a  single,  nodding  flower,  usually  purple,  but 
varying  to  pink  and  green,  with  fiddle-shaped  petals  curved  inwards  over 
the  style.  As  in  all  the  species,  the  leaves  usually  contain  water  and 
drowned  insects.    June. 

2.  S.  flava,  L.  Yellow  Trumpet  Leaf.  Trumpets.  Watches.  In 
low  pine  barrens  from  N.C.  to  Fla.  west  to  La.  Leaves  erect,  tall,  1°  to 
3°  high,  trumpet-shaped,  the  slender  tube  enlarging  very  gradually  to  the 
top.  Wing  narrow,  linear,  or  almost  wanting.  Hood  erect,  roundish, 
narrowed  below.  Scape  tall,  equaling  the  leaves.  Flowers  yellow,  with 
long  and  drooping  petals.     April. 

3.  S.  variolaris,  Mz.  Spotted  Trumpet  Leaf.  In  low  pine  barrens 
from  N.C.  to  fla.  and  westward.  Similar  to  the  preceding  in  the  shape 
of  the  leaf  and  the  color  of  the  flower.  But  its  leaf,  only  6'  to  12'  high, 
is  broadly  winged,  spotted  with  white  near  the  top,  and  the  mouth  of  the 
tube  is  covered  by  the  overhanging,  concave  hood.  The  flower,  2'  across, 
is  on  a  scape  shorter  than  the  leaves.    May. 

X.B.  —  One  other  pitcher  plant,  S.  prtttacina,  and  two  other  trumpet-leaf  plants,  & 
rubra  and  8.  Drummondii,  also  occur  in  the  swamps  of  the  southeastern  U.S.,  for  which 
see  some  fuller  flora. 

Order  8.    PAPAVERACEJR  —  Poppy  Family 

Herbs,  with  alternate,  exstipulate  leaves,  regular,  hy- 
pogynous,  polyandrous  flowers,  and  usually  a  milky  or 
colored,  narcotic  or  acrid  juice.  Flowers  mostly  soli- 
tary, with  long  peduncles.  Sepals  2,  rarely  3,  caducous. 
Petals  4  to  12,  imbricated,  soon  deciduous.  Stamens  a 
multiple  of  4,  rarely  as  few  as  16.  Ovary  compound. 
Stigmas  2  or  more.  Pod  many-seeded,  with  2  or  more 
parietal  placentae. 

Key  to  Genera 

Juice  red.    Flowerr  white,  solitary SAHGUIKARIA        I 

Juice  red.    Flowers  white,  panicled        • 
Juice  and  flowers  yellow.    Pods  prickly  . 
Juice  and  flowers  yellow.    Pods  bristly  . 
Juice  and  flowers  yellow.    Pods  rough,  2-ceIled,  6' 
Juice  and  flowers  yellow.    Pods  smooth,  1-oelled 

Juice  white,  milky 

Juice  watery,  leaf-like  calyx,  falling  off  whole 

*  See  fuller  flora  for  this  genus. 
BRIEF   FLORA — 3 


to  9' 


long 


.      BOCCONIA  VII 

.   AROBMONB  II 

8TYL0PH0RUM  III 

.    GLAtfCIUM  # 

CHELIDONIUM  IV 

PAPAVER  V 

BSCH8CH0LTZIA  VI 


Digitized  by  VjOOQ IC 


34  ORDER  8.    PAPAVERACE2B 

L  SAKGUINARIA,  L.  A  low,  smooth,  stemless  perennial, 
exuding  from  every  part,  when  broken  or  bruised,  an  orange- 
red  juice,  with  a  thick,  fleshy,  horizontal,  premorse  rootstock, 
a  large,  palmately  lobed,  glaucous  leaf,  and  a  solitary,  white 
flower  on  a  scape.    Genus  monotypic,  confined  to  eastern  N.A. 

I.  S.  Canadensis,  L.  Blood  root.  Red  Pcccoon.  Common  in  rich, 
open  woods  from  Me.  to  Neb.  south  to  Ark.  and  Fla.  Sepals  2,  caducous. 
Petals  8  to  12,  in  2  or  3  rows,  soon  falling,  the  inner  petals  shorter,  so 
that,  when  8  in  all,  and  fully  expanded,  the  flower  has  a  strikingly  square 
outline.  Stamens  many.  Pod  oblong,  tapering  at  each  end,  1-celled, 
2-valvecL     Seeds  many,  crested.    April,  May. 

II.  ARGBMONB,  L.  Prickly  Poppy.  Glaucous,  annual  or 
biennial  herbs,  with  yellow  juice,  sessile,  pinnatifid,  spiny- 
toothed  leaves,  and  showy,  yellow  or  white  flowers.  Sepals 
2  or  3,  prickly,  caducous.  Petals  4  to  6.  Stamens  many. 
Stigmas  nearly  sessile,  3  to  6,  radiate.  Pod  oblong-ovoid, 
prickly,  opening  by  valves  at  the  top.    Seeds  crested. 

1.  A.  Mexicana,  L.  Mexican  or  Prickly  Poppt.  In  waste  places 
from  Pa.  and  N.J.  to  Fla.  and  Tex.  Stout,  1°  to  3°  high,  usually  branch- 
ing and  spiny.  Leaves  6'  to  8'  long,  with  white  blotches,  spiny  on  the  veins 
beneath.  Flowers  terminal  and  axillary,  nearly  or  entirely  sessile,  2'  to  3' 
wide,  yellow,  sometimes  cream-colored  or  white.    June  to  Sept. 

III.  STYLOPHORUM,  Nutt.  Low,  perennial  herbs,  with 
stout  rootstocks,  yellow  juice,  pinnately  divided  or  parted 
leaves,  and  solitary  or  clustered  flowers.  Sepals  2,  hairy, 
caducous.  Petals  4.  Stamens  many.  Style  conspicuous. 
Stigma  2  to  4-lobed.    Pods  bristly,  ovoid,  1-celled,  opening  by 

2  to  4  valves. 

1.  S.  diph^llum,  Nutt.  Celandine  Poppy.  In  damp  woods  from 
W.Pa.  and  Ohio  to  Tenn.  and  westward.  Flowering  stem  12'  to  18' 
high,  with  two  opposite,  petioled  leaves  at  the  top,  and  2  to  5  nmbellately 
clustered,  deeply  yellow  flowers  1'  to  2'  in  diameter.  The  two  stem  leaves 
are  light  green  and  smooth,  deeply  pinnatifid  into  5  to  7  ovate-oblong  seg- 
ments. The  radical  leaves  are  similar,  but  with  the  addition  often  of  a 
pair  of  distinct  but  smaller  leaflets  below.  Resembles  the  Celandine  in 
flower  and  foliage.     May. 

IV.  CHBLIDONIUM,  L.  Celandine.  A  biennial  or  peren- 
nial, with  acrid,  saffron-yellow  juice,  brittle  stem,  pale  green, 
pinnate  or  pinnately  divided  leaves,  and  small,  yellow  flowers, 

3  to  6  together,  in  a  loose,  peduncled  umbel.  Sepals  2.  Petals 
4.  Stamens  16  to  24.  Style  very  short.  Stigma  2-cleft  Pod 
smooth,  linear,  1-celled,  with  2  valves  splitting  upward  from  the 
base.   Seeds  crested.    Genus  monotypic,  European  and  Asiatic. 
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1.  C.  majus,  L.  Common  in  waste  places  by  roadsides  and  near 
dwellings  in  the  eastern  U.S. ;  partially  naturalized  from  Europe  ;  erect, 
branching,  1°  to  2°  high,  slightly  hairy.  Leaves  thin,  glaucous  beneath ; 
leaflets  lobed,  with  rounded  segments.  Petals  elliptical,  very  fugacious. 
A  variety,  laciniatum,  has  the  leaves  very  much  dissected.    May  to  Aug. 

V.  PAPlVER,  L.  Poppf.  Annual  or  perennial,  Old  World 
herbs,  with  milky  juice,  usually  lobed  or  dissected  leaves,  and 
long-peduncled,  nodding  flower  buds.  Sepals  2,  rarely  3. 
Petals  4,  rarely  6,  crumpled  in  the  bud.  Stamens  many. 
Ovary  imperfectly  many-celled  by  the  projection  of  the  pla- 
centae. Pod  globose  or  obovate,  crowned  by  the  peltate,  4  to 
20-rayed  stigma,  beneath  which  the  many  minute  seeds  escape 
through  pores.    Juice  narcotic,  containing  opium. 

1.  P.  somniferam,  L.  Opium  or  Garden  Poppt.  A  smooth,  glau- 
cous annual,  with  clasping,  wavy  leaves,  and  globose  capsules,  cultivated 
in  the  U.S.  for  ornament,  but  in  the  Old  World  also  for  the  juice  of  the 
young  capsules,  from  which  the  opium  of  commerce  is  made.  Stem  erect, 
1°  to  3°  high,  slightly  branching.  Leaves  ovate-oblong,  cordate,  coarsely 
lobed  or  toothed,  4'  to  8'  long.  Flowers  white,  with  a  dark  center,  31  to 
4'  wide.  Cultivation  produces  a  variety  of  colors  with  striped  and  fringed 
petals. 

2.  P.  Rhdbas,  L.  Corn  Poppt.  An  annual,  common  in  British  grain 
(corn)  fields  and  extensively  cultivated  in  and  escaped  somewhat  from 
gardens  in  the  eastern  U.S.  Stem  rough  with  bristly  hairs,  branching, 
many-flowered.  Leaves  pinnately  parted,  with  the  lobes  serrate.  Flowers 
large,  deep  scarlet,  black-spotted,  with  two  petals  smaller  than  the  others. 
Pod  obovate.  Many  varieties  in  color  and  more  or  less  double  are  cultivated. 
This  species  and  the  following  are  somewhat  confused  in  the  authorities. 
June,  July. 

3.  P.  dubium,  L.  Smooth-fruited  Corn  Poppt.  A  European  annual 
of  the  gardens,  somewhat  naturalized  from  Pa.  southward.  Stems  slender, 
about  2°  high,  rough  with  bristly  hairs.  Leaves  pinnately  parted,  with 
incised  divisions.  Flowers  smaller  and  of  a  lighter  scarlet  than  those  of 
No.  2.    Capsules  slender  and  smooth.    June,  July. 

4.  P.  orientAle,  L.  Oriental  Poppt.  A  perennial  from  Armenia, 
8°  to  4°  high,  with  bristly-hairy  stems  and  leaves,  and  deep  scarlet  flowers, 
the  largest  of  the  genus,  6'  to  8'  across,  with  a  dark,  purplish  center. 
Leaves  pinnate  or  pinnately  parted,  with  the  leaflets  or  divisions  oblong- 
lanceolate  and  serrate.  Calyx  with  3  sepals.  Capsule  smooth,  obovate. 
May  to  July. 

5.  P.  nudicaule,  L.  Iceland  Poppt.  A  stemless,  alpine  perennial, 
of  Siberia  and  the  northern  parts  of  America,  varying  remarkably  in  both 
its  wild  and  its  cultivated  forms.  Leaves  all  radical,  glaucous,  pinnate  or 
pinnately  cleft,  with  the  segments  finely  cut  into  acute  or  obtuse  divisions. 
Flowers  V  to  3'  wide,  orange,  red,  white,  or  yellow,  solitary,  on  slender 
scapes  6'  to  18'  high.  Capsule  obovoid,  thickly  covered  with  bristly  hairs. 
June,  July. 

VI.  ESCHSCHOLTZIA,  Cham.  Hardy,  ornamental,  annual 
or  perennial,  smooth  or  smoothish  herbs,  from  western  North 
America,  with  dissected  leaves,  watery  juice,  and  long-pedun- 
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cled,  yellow  or  whitish  flowers.  Sepals  2,  caducous,  cohering 
by  their  edges,  and  forming  a  miter-shaped  cap  to  the  erect 
flower  bud,  which  is  pushed  off  whole  by  the  4  opening  petals. 
Stamens  many.  Capsule  1-celled,  long,  slender-spindle-shaped, 
grooved.  Receptacle  top-shaped,  or  funnel-shaped  with  a  pro- 
jecting rim. 

1.  E.  Califdrnica,  Hook.  Californian  Poppt.  A  perennial,  usually 
cultivated  as  an  annual,  1°  to  2°  high,  with  petioled  leaves,  and  saucer- 
shaped,  orange-yellow  flowers  2'  to  5'  across.  Pod  3'  to  4'  long.  Recep- 
tacle funnel-shaped,  with  a  rim  supporting  the  long-pointed,  conical  calyx. 
June  to  Sept. 

2.  E.  Douglasii,  Benth.  A  showy  annual,  similar  to  the  preceding, 
but  with  pure  yellow  flowers,  a  top-shaped  receptacle  without  a  rim,  and 
a  short-pointed,  ovoid  calyx.    June  to  Sept. 

VII.  BOCCONIA.  Plume  Poppy.  Tall,  exotic  perennials, 
with  orange-red  juice,  large,  stalked,  lobed,  glaucous  leaves 
and  terminal  panicles  of  many  small  flowers  without  petals. 

1.  B.  cordita,  Willd.  A  stately  and  hardy  plant,  6°  to  8°  high,  from 
China  and  Japan.  Leaves  7  to  9-lobed,  roundish-cordate,  deeply  veined, 
reflexed.  Flowers  white,  cream-colored,  or  pinkish,  with  2  sepals  and 
about  80  stamens,  raised  in  plume-like  clusters  high  above  the  thick 
foliage  beneath.    Summer. 


Order  9.    FUMARIACE-S  —  Fumitory  Family 

Smooth,  delicate  herbs,  with  colorless  juice,  brittle 
stems,  compound  or  dissected,  usually  alternate  leaves, 
often  with  tendrils,  and  irregular  flowers.  Sepals  2, 
minute.  Petals  4,  irregular,  in  connivent  pairs,  the  outer 
and  larger  with  one  or  both  spurred,  the  inner  coherent 
above  and  covering  the  anthers  and  stigma.  Stamens  6, 
hypogyuous,  in  2  sets  opposite  the  outer  petals ;  the 
anther  of  the  middle  stamen  of  each  set  2-celled,  of  the 
lateral  ones  1-celled.  Ovary  and  pod  1-celled,  indehiscent 
and  1-seeded,  or  2-valved  and  many-seeded. 

Key  to  Genera 

Corolla  8-spurred ;  climbing           .              ADLUMIA  I 

Corolla  2-apurred ;  not  climbing DICENTRA  II 

Corolla  1-epurred ;  fruit  a  pod CORYDALIS  III 

Corolla  1-spurred ;  fruit  a  globose  nut FUMARIA  * 

*  See  fuller  flora  for  this  genua. 

L  ADLUMIA,  Raf.  A  smooth,  delicate,  climbing,  biennial 
vine,  with  tripinnate  leaves  and  axillary  panicles  of   pale 
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pink  or  purplish  flowers.  Petals  permanently  united  into  a 
slightly  cordate,  narrowly  ovate,  persistent  corolla,  4-lobed 
at  the  apex,  becoming  spongy  and  inclosing  the  2-valved, 
several-seeded  pod.  Filaments  united  below  into  a  tube  ad- 
herent to  the  corolla,  but  diadelphous  above.  Seeds  crest- 
less.    Monotypic,  confined  to  eastern  N.A. 

1.  A.  cirrhosa,  Rap.  Climbing  Fumitory.  Mountain  Fringe. 
Alleghany  Vine.  In  moist  woods  and  thickets  from  New  Eng.  to  Wis. 
and  southward. to  Kan.  and  N.C.  Weak  and  slender,  many  feet  long, 
it  climbs  over  high  bushes  by  its  slender  leafstalks.  Often  cultivated 
June  to  Aug. 


II.  DICEKTRA,  Borkh.  Perennial  herbs,  with  ternately 
compound/  stalked  leaves  and  nodding  flowers  in  racemes. 
Petals  connivent,  but  scarcely  coherent ;  the  two  outer  spurred, 
the  inner  crested.  Pedicels  2-bracted.  Pod  10  to  20-seeded. 
Seeds  crested. 

Low  and  stainless ;  wfld       .       .       •       .       • Nob.  1, 2, 8 

With  leafy  stems ;  cultivated No.  4 

1.  D.  Cucullaria,  DC.  Dutchman's  Breeches.  A  smooth,  delicate, 
stemless  plant,  of  rich  woods  from  New  Eng.  and  the  Great  Lakes  to  N.C. 
and  Ky.  Root  a  loose  or  scaly  bulb  of  small,  reddish,  grain-like  tubers. 
Leaves  radical,  with  slender  petioles  and  linear  lobes.  Scapes  bearing 
4  to  10  white  or  whitish,  scentless  flowers  with  yellow  tips.  Spurs  of  the 
corolla  divergent,  long,  straight,  acute.  Crest  of  the  inner  petals  incon- 
spicuous.    April,  May. 

2.  D.  Canadensis,  DC.  Squirrel  Corn.  Very  like  the  preceding 
in  range,  foliage,  and  inflorescence,  but  different  in  the  following :  root 
bearing  yellow  tubers  resembling  grains  of  Indian  corn ;  spurs  short,  ob- 
tuse, rounded;  crest  of  inner  petals  prominent ;  flowers  fragrant,  green- 
ish-white, tinged  with  pink  or  purple.     April,  May. 

3.  D.  eximia,  DC.  Wild  Bleeding  Heart.  In  rocky  places  from 
western  N.Y.  southward  along  the  Alleghanies  to  N.C,  Tenn.,  and  6a. 
Rootstock  scaly.  Leaves  radical,  but  with  larger  and  coarser  divisions 
than  those  of  the  two  preceding  species.  Scapes  6'  to  10'  high.  Flowers 
oblong,  heart-shaped,  with  very  short,  obtuse  spurs,  deep  rose  or  purple, 
in  compound  racemes  with  cymous  divisions.  Blooms  all  summer.  Often 
cultivated.    June  to  Sept. 

4.  D.  spectabilis,  DC.  Showy  Dicentra.  Bleeding  Heart.  A 
hardy  exotic  from  Japan  and  China,  with  leafy  stems,  1°  to  2°  high,  the 
leaves  much  coarser  and  the  flowers  larger  and  more  numerous  than 
in  any  of  our  native  species.  Leaves  stalked,  biternate,  with  obovate, 
wedge-shaped  segments.  Flowers  broadly  heart-shaped,  rose-purple, 
sometimes  white,  1'  long.    Sepals  caducous.    May,  June. 


III.  CORYDALIS,  Vent.  Annual  or  biennial,  caulescent 
herbs,  with  bipinnate,  dissected  leaves,  and  flowers  in  terminal 
and  lateral  racemes.    Petals  deciduous,  upper  one  spurred  at 
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the  base.    Style  persistent.    Pod  2-valved,  linear  or  oblong, 
many  or  few-seeded.     Seeds  crested  or  ariled. 

1.  C.  glauca,  Pursh.  Pink  Cob  yd  a  lis.  A  very  glaucous  bienniaL 
with  erect  stem,  0'  to  2°  high,  and  panicled  racemes  of  rose-colored  flow- 
ers with  yellow  tips.  Common  in  rocky  places  from  New  Eng.  to  Minn, 
and  southward  to  N.C.  Spur  short  and  blunt  Pod  erect,  slender,  V  to 
2'  long.     May  to  Aug. 

2.  C.  aurea,  Willd.  Goldkn  Cortdalis.  A  diffuse,  finally  ascend- 
ing, branching  biennial,  6'  to  14'  high,  of  shady  and  rocky  slopes  from  Vt. 
to  Pa.  and  westward.  Flowers  golden  yellow,  6"  long,  wjth  a  spur  half 
its  length.  Outer  petals  keeled  on  the  back  without  a  crest.  Pod  spread- 
ing or  drooping,  becoming  toruiose.     Seeds  blunt-edged.     April  to  July. 

3.  C.  flavula,  DC.  Pale  Corydalis.  Common  in  rocky  woods  from 
N.J.  and  southern  N.Y.  to  Minn,  and  southward.  Flowers  pale  yellow, 
3"  to  4"  long.  Spur  very  short.  Outer  petals  with  a  crested  wing  on  the 
back.    Seeds  sharp-edged.    April  to  June. 


Order  10.    CRUCIFERJE — Mustard  Family 

Herbs,  with  alternate,  exstipulate  leaves,  pungent,  watery 
juice,  and  regular,  hypogynous,  polypetalous,  tetradyna- 
mous,  cruciform  flowers  in  racemes  or  corymbs.  Sepals  4, 
deciduous.  Petals  4,  usually  with  a  claw.  Stamens  6, 
rarely  fewer  ;  the  4  upper  and  inner  longer  than  the  other  2. 
Pod  2-celled  by  a  false  partition  between  the  2  parietal 
placentae,  sometimes  1-celled.  Seeds  in  2  rows  in  each 
cell,  but  sometimes,  by  intercalation,  apparently  in  one. 
Albumen  none.  Embryo  variously  folded  or  curved  and 
characterized  in  descriptions  of  plants  of  this  family  as 
accumbent,  incumbent,  or  conduplicate,  for  the  explanation 
of  which  terms  see  paragraph  below.  The  plants  of  this 
family  are  all  more  or  less  pungent,  sometimes  acrid,  but 
never  poisonous. 

On  account  of  the  great  similarity  of  the  flowers,  generic 
distinctions  in  this  family  are  drawn  almost  entirely  from 
the  pods  and  seeds,  and  in  the  latter  from  the  position  of 
the  cotyledons.  These  positions  are  either :  accumbent,  in 
which  the  radicle  is  bent  against  the  ed£es  of  the  cotyle- 
dons, as  represented  by  the  symbol  (o  =);  incumbent,  with 
the  radicle  bent  against  the  back  of  one  of  the  cotyledons, 
as  in  the  symbol  (o||);  or  conduplicate,  with  the  incum- 
bent cotyledons  also  folded  or  bent  around  the  radicle,  as 
in  the  symbol  (o)fi. 
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Key  to  Genera 

1.  Pods  terete,  taigtd,  or  4-angled  by  a  Btroog  midrib.    (2) 

1.  Pods  flattened  parallel  to  the  broad  partition,  linear.    (8) 

1.  Pods  flattened  parallel  to  the  broad  partition,  oval,  oblong,  or  orbicular.    (4) 

1*  Pods  flattened  contrary  to  the  narrow  partition.    (5) 

1.  Pods  indehlseent ;  beaked RAPHANUS  XVII 

8.  Pods  linear,  oblong,  or  globose,  valves  nerveless.  Aquatic    NASTURTIUM  I 

8.  Pods  linear,  valves  1  to  8-nerved SISYMBRIUM  VII 

8.  Pods  linear,  beaked  beyond  the  valves BRASSICA  VIII 

8.  Pods  turgid,  obovoid  or  pear-shaped CAMBLUfA  XII 

3.  Native  plants.    Stems  with  only  2  or  8  leaves       ....     DENT  ARIA  III 

8.  Native  plants.   Stems  leafy.    Valves  nerveless.    Seeds  wingless    CARD  AMINE  IV 

8.  Native  plants.    Stems  leafy.    Valves  nerved.    Seeds  winged             .    ARABI8  V 

3.  Exotic  plants.   Seeds  winged.   Lvs.  acute.    Fls.  white  to  purple    MATTHIOLA  II 
3.  Exotic  plants.    Seeds  wingless.    Leaves  obtuse.     Flowers 

yellow,  orange,  etc CHEIRANTHU8  VI 

4.  Native  plants DRABA  XI 

4.  Exotic  plants.    Pods  very  large,  flat    Fls.  rather  large,  purple     LUITARIA  X 

4.  Exotic  plants.    Pods  small.    Flowers  small,  yellow  or  white       ALTSSUM  IX 

5.  Pod  several-seeded,  obcordate,  triangular,  wingless      .       .              CAPSELLA  XIV 

5.  Pod  several-seeded,  obcordate,  orbicular,  winged         .       .       .         THLASPI  # 

ff.  Pod  2-seeded,  flat LEPIDIUM  XV 

5.  Pods  2-seeded,  double.    Valves  rugose,  indehiscent     .       .       .   SENEBIBRA  XVI 

5.  Pods  2-seeded.    Flowers  irregular.    Petals  unequal     ....     IBBRI8  XIII 

*  See  Gray's  Manual,  or  Britton's  Manual. 

I.  NASTURTIUM,  R.  Br.  Herbs,  growing  mostly  in 
water  or  in  wet  places,  with  yellow  or  white  flowers,  and 
usually  smooth,  pinnate  or  pinnatifid  leaves.  Pod  a  silique 
or  a  silicle,  nearly  or  entirely  terete ;  valves  veinless.  Seeds 
usually  many,  small,  lens-shaped,  in  2  rows.  Cotyledons  accuin- 
bentv 

1.  N.  officinale,  R.  Br.  Water  Cress.  A  European,  aquatic  per- 
ennial, with  small,  white  flowers  in  corymbs,  and  pinnate  leaves,  often 
cultivated  for  salad  and  extensively  naturalized  in  brooks  and  springs. 
Stems  branching,  spreading,  rooting  from  the  lower  joints,  6'  to  12'  long. 
Leaflets  3  to  11,  rounded  or  oblong,  obscurely  toothed,  the  terminal  one 
largest.  Flowers  2"  to  3"  wide.  Petals  twice  as  long  as  the  sepals.  Pods 
linear,  about  1'  long,  spreading,  curving  slightly  upward.     May,  June. 

2.  N.  palustre,  DC.  Marsh  Cress.  A  homely  weed,  with  pinnati- 
fid leaves  and  small,  yellow  flowers,  common  in  shallow  water  or  in  wet 
places  throughout  the  U.S.  Stem  smooth,  erect,  1°  to  3°  high.  Petals 
little  longer  than  the  sepals.  Pod  linear  or  oblong,  curved,  rather  longer 
than  the  spreading  pedicel.  A  variety,  hfspidum,  has  a  hispid  stem,  with 
ovoid  or  globular  pods.    June  to  Sept. 

3.  N.  Armoracia,  Fries.  Horseradish.  A  well-known,  European 
garden  perennial,  escaped  from  cultivation,  and  naturalized  in  wet 
grounds.  Root  long  and  large,  white,  fleshy,  acrid.  Stem  2°  to  3°  high, 
smooth,  branching.  Radical  leaves  oblong,  sinuate,  crenate,  about  1°  in 
length,  on  long,  thick  petioles.  Cauline  leaves  sessile,  lanceolate,  den- 
tate, or  crenate.  Flowers  white.  Petals  entire,  much  exceeding  the  sepals. 
Pods  ellipsoid  or  nearly  globular.     Pedicels  slender,  ascending.    June. 

II.  MATTHIOLA,  R.  Br.  Stock.  Herbaceous  or  some- 
what shrubby,  ornamental,  Old  World  plants,  with  oblong  or 
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linear,  hoary  leaves,  and  large,  generally  fragrant  flowers  in 
racemes  or  spikes.  Sepals  erect,  2  of  them  saccate  at  the  base. 
Petals  with  long  claws  and  spreading  limb.  Silique  nearly 
cylindrical  or  compressed.  Stigmas  connivent,  thickened  or 
horned  at  the  back.  Seeds  as  broad  as  the  partition,  winged, 
in  1  row.    Cotyledons  accumbent.    Flowers  white  to  purple. 

1.  M.  Annua,  R.  Bb.  Ten-wkeks  Stock.  A  hardy,  garden  annual 
from  southern  Europe,  with  erect,  branching  stem,  1°  to  2°  high,  blunt, 
lanceolate  leaves,  and  variegated  flowers  in  open,  terminal  racemes. 
June. 

2.  M.  incana,  R.  Br.  Wallflower-leaved  or  Common  Stock.  A 
half-hardy  perennial  or  biennial,  usually  treated  as  an  annual  in  cultiva- 
tion, native  in  the  Levant  and  in  western  Europe,  with  branching,  some- 
what shrubby  stem,  erect,  hoary,  oblong-lanceolate  leaves,  and  large, 
purple  to  violet  flowers.  The  source  of  the  Queen  and  Brompton  Stocks, 
Flowers  by  cultivation  varying  much  in  color,  and  often  double.  Bloom- 
ing later  than  No.  1. 

III.  DEKTArIA,  L.  Toothwort.  Pepperroot.  Perennial 
herbs,  with  fleshy,  toothed,  or  scaly  rootstocks  of  an  agreeably 
pungent  taste.  Stem  simple,  leafless  below,  but  bearing  half- 
way up  2  or  3  petioled,  ternate,  or  palinately  laciniate  leaves, 
and  at  the  top  a  corymb  or  short  raceme  of  rather  large,  white, 
pink,  or  purple  flowers.  Sepals  converging.  Petals  much 
longer  than  the  sepals.  Siiiques  lance-linear,  with  the  flat 
valves  often  opening  elastically.  Seeds  in  1  row,  ovate,  thick, 
wingless.    Cotyledons  accumbent. 

1.  D.  diptylla,  L.  Two-leaved  PBPPBBROot.  Common  in  rich 
woods  and  wet  meadows  from  Me.  to  Minn,  and  south  to  S.C.  and 
Ky.  Stem  smooth,  terete,  about  1°  high,  with  2  ternate  leaves  nearly 
opposite  above  the  middle.  Leaflets  ovate  or  oblong-ovate,  short-stalked, 
coarsely  crenate,  the  lateral  ones  oblique.  Radical  leaves  similar,  on 
long  petioles.  Flowers  white.  Pods  about  1'  long,  with  a  slender  style. 
Rootstock  long,  continuous,  toothed.     May. 

2.  D.  laciniata,  Muhl.  In  moist  woods  from  Me.  to  Minn,  south 
to  Fla.  and  La.  Stem  similar  to  that  of  No.  1,  but  with  the  leaves  gen- 
erally 3,  and  whorled  or  nearly  so,  3-parted,  the  lateral  divisions  often 
2-lobed,  and  all  lanceolate,  toothed,  and  cut  or  gashed.  Radical  leaves 
often  wanting.  Rootstock  moniliform.  Flowers  racemed,  pink  or  pur- 
plish.   Pods  about  18"  long,  linear,  with  a  long,  slender  style.   April,  May. 

IV.  CARD  AMINE,  L.  Bitter  Cress.  Small,  erect  or  ascend- 
ing, mostly  smooth  perennials,  growing  in  low,  rich  or  wet 
ground.  Stems  leafy.  Flowers  white  or  purple,  in  racemes  or 
corymbs.  Sepals  slightly  spreading.  Pods  linear,  with  valves 
veinless,  flat,  narrow,  often  opening  elastically  from  the  bottom. 
Seeds  with  slender  stalks,  in  1  row  in  each  cell,  winglesa 
Cotyledons  accumbent 
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1.  C  hirsuta,  L.  Hairtob  Small  Bitter  Crbss.  An  annual  or 
biennial,  common  in  wet  places  from  Pa.  to  Mich,  and  southward  to  N.C. 
More  or  less  hairy,  with  a  somewhat  branching,  erect  stem,  4'  to  16'  high, 
from  a  rosulate  cluster  of  pinnate,  radical  leaves.  Leaflets  few  or  many, 
6  to  11,  alike  or  unlike,  toothed  or  entire,  roundish  or  otherwise,  the  ter- 
minal one  largest  and  usually  3-lobed.  Stem  leaves  few  and  near  the  base, 
with  linear  or  oblong  leaflets.    Flowers  small,  white.    Pods  1'  long,  erect 

2.  C.  rhomboidea,  DC.  Spring  Cress.  Bulbous  Cress.  A  com- 
mon, smooth  perennial,  of  wet  meadows  and  woods  from  Me.  to  Minn, 
and  southward  to  Fla.  and  Tex.  Stems  simple  or  somewhat  branching 
above,  8'  to  18'  high,  erect  or  ascending,  from  a  tuberiferous  rootstock. 
Leaves  all  simple ;  radical  ones  lony-petioled,  roundish,  slightly  cordate, 
entire ;  those  of  the  stem,  except  the  lower  ones,  sessile,  oblong,  ovate  or 
lanceolate,  dentate  or  angled.  Flowers  white,  showy,  6'*  wide.  Petals 
8  or  4  times  as  long  as  the  sepals.  Pods  1'  long,  erect  Style  slender. 
Stigma  capitate.    Seeds  round-ovate.    April  to  June. 

V.  ARABIS,  L.  Book  Cress.  Annual,  biennial,  or  peren- 
nial, smooth  or  downy  herbs,  with  mostly  simple  leaves,  and 
white  or  purple  flowers.  Radical  leaves  usually  petioled;  those 
of  the  stem  sessile  or  clasping.  Pods  linear,  flattened ;  valves 
mostly  1-nerved,  not  opening  elastically.  Seeds  mostly  winged, 
in  1  row.    Cotyledons  accumbent. 

1.  A.  hirs&ta,  Scop.  Hairt  Rook  Cress.  A  rough-hairy,  sometimes 
nearly  smooth  biennial,  with  simple  leaves  and  greenish-white  flowers, 
common  in  low,  rocky  grounds  from  New  Eng.  to  Minn,  and  southward 
to  the  mts.  of  Ga.  Stem  erect,  1°  to  2°  high,  with  oblong  or  lanceolate, 
entire  or  toothed,  sagittate-clasping  leaves.  Radical  leaves  spatulate, 
obtuse,  dentate,  tapering  to  a  margined  petiole.  Siliques  and  pedicels 
strictly  erect,  straight,  1'  to  2'  long.  Style  very  short  or  none.  Seeds  in 
1  row ;  when  immature,  slightly  2-rowed.    May,  June. 

2.  A.  laevigata,  Poir.  Smooth  Rock  Cress.  A  tall,  smooth,  glau- 
cous biennial,  growing  in  rocky  places  from  New  Eng.  to  Minn,  and  south- 
ward to  Ark.  and  Ga.  Stem  simple,  upright,  1°  to  3°  high,  with  lanceolate 
or  linear-lanceolate,  sagittate-clasping  leaves,  the  lower  ones  toothed,  the 
upper  entire.  Radical  leaves  petiolate,  obovate  or  spatulate,  dentate. 
Flowers  greenish,  erect.  Petals  scarcely  exceeding  the  sepals.  Pods  3'  to 
4'  long,  very  narrow,  recurved  and  spreading.  Seeds  broadly  winged. 
May. 

3.  A.  Canadensis,  L.  Sickle  Pod.  A  biennial,  of  woods  and  rocky 
hills  and  ravines  from  the  Great  Lakes  to  Ga.  and  westward.  Stem  2°  to 
8°  high,  slender,  terete,  smooth  above,  downy  below,  with  sessile,  lanceo- 
late leaves,  pointed  at  both  ends  ;  those  lower  on  the  stem  also  toothed. 
Petals  greenish-white,  twice  as  long  as  the  sepals.  Pods  3'  to  4'  long, 
scythe-shaped,  very  flat,  2"  wide,  and  pendulous  on  the  hairy  pedicels. 
Seeds  1-rowed,  strongly  winged.    June  to  Aug. 

VI.  CHEIRAWTHUS,  L.  Wallflower.  Erect,  biennial  or 
perennial,  Old  World  herbs  or  undershrubs,  with  narrow,  en- 
tire or  toothed  leaves,  and  large,  yellow  or  purple  flowers  in 
racemes.  Sepals  erect,  lateral  ones  saccate  at  base.  Petals 
long-clawed,  with  spreading  limb.  Pods  linear ;  valves  with  a 
strong  midnerve.    Seeds  flat,  in  1  row.    Cotyledons  accumbent. 
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1.  C.  Chelri,  L.  A  slightly  pubescent  and  somewhat  shrubby  peren- 
nial from  southern  Europe,  12'  to  30'  high,  with  lanceolate,  entire,  acute 
leaves,  2'  to  3'  long,  on  angular  branches,  and  fragrant  flowers,  1'  across, 
of  various  shades  of  yellow,  red,  purple,  or  brown,  in  long,  terminal 
racemes.    Not  hardy  in  the  northern  parts  of  U.S.    June. 

VII.  SISYMBRIUM,  Tourn.  Annuals  or  biennials,  with 
simple  leaves  and  small  yellow  or  white  flowers.  Sepals 
spreading.  Petals  clawed.  Pod  linear,  flattish,  angled  or 
nearly  terete;  valves  1  to  3-nerved.  Stigma  small.  Seeds 
oblong,  wingless,  in  1  or  2  rows  in  each  cell.  Cotyledons 
incumbent. 

1.  S.  officinale,  Scop.  Hedge  Mustard.  An  unsightly,  European 
annual,  naturalized  as  a  common  weed  in  fields,  roadside,  and  other  waste 
places  throughout  the  eastern  U.S.  Stem  erect,  1°  to  3°  high,  with 
spreading  branches,  runcinate  leaves,  and  small,  pale  yellow  flowers  suc- 
ceeded by  awl-shaped,  nearly  sessile,  erect  pods,  6"  long,  pressed  close  to 
the  stem.    May  to  Sept. 

2.  S.  canSscens,  Nutt.  Tansy  Mustard.  A  hoary  annual,  of  dry 
soils  from  Pa.  and  N.Y.  to  111.  and  southward  to  Fla.  and  Tex.  Stem 
erect,  1°  to  2°  high,  slender,  with  ascending  branches,  bipinnately  divided 
leaves,  2'  to  4'  long,  oblong  in  outline,  and  minute,  yellow  or  yellowish 
flowers.  Pods  oblong-linear,  3"  to  6"  long,  ascending,  shorter  than  their 
spreading  or  horizontal  pedicels.  Seeds  in  2  rows  in  each  cell.  June 
to  Aug. 

VIII.  BRASSICA,  Tourn.  (Brassica  and  SinIpis  of  L.) 
Cabbage.  Turnip.  Mustard.  Old  World  annuals  and  bien- 
nials, with  yellow  flowers,  cultivated  or  running  wild  as  weeds. 
Leaves  various.  Pods  oblong  or  linear,  somewhat  terete  or 
4-sided,  ending  in  a  1-seeded  or  empty  beak  formed  by  the  en- 
larged base  of  the  persistent  style;  valves  1-nerved.  Seeds 
globose,  wingless,  in  1  row.     Cotyledons  conduplicate. 

§  Sinapis.    Plants  green  or  only  slightly  glaucous  when  flowering        .       .       .  Nos.  1-4 

§  Brassica.    Plants  glaucous-blue  when  flowering. 

Leaves  always  glaucous-blue  and  fleshy Nos.  5,  7 

Leaves  thin  and  green  except  when  flowering   .......  No.  6 

1.  B.  (or  Sinapis)  nigra,  Koch.  Black  Mustard.  An  erect, 
branching,  smooth  or  pubescent  annual,  2°  to  7°  high,  with  bright  yellow 
flowers,  3"  to  6"  wide,  and  mostly  more  or  less  divided  leaves.  Lower 
leaves  deeply  pinnatifid  with  a  slender  petiole  and  1  large,  terminal 
lobe  with  2  to  4  smaller  ones,  all  dentate.  Upper  leaves  sometimes  ses- 
sile ;  the  uppermost  lanceolate  and  entire.  Pods  linear,  4-sided,  about  6" 
long,  with  1-nerved  valves,  appressed  with  their  slender  pedicels  against 
the  stem  and  tipped  with  an  empty  beak.  Seeds  many,  globous,  dark, 
smaller  and  more  pungent  than  those  of  White  Mustard.    June,  July. 

2.  B.  (or  Sinapis)  Alba,  Boiss.  White  Mustard.  An  erect,  hairy 
annual,  1°  to  2°  high,  with  leaves  all  more  or  less  pinnatifid,  and  yellow 
flowers,  7"  to  9"  wide.  Pedicels  thick,  spreading.  Pods  spreading  or 
ascending,  bristly,  thick  below,  constricted  between  the  lew  seeds  with  a 
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1-seeded,  sword-ehaped  beak  equaling  the  rest  of  the  pod.    Seeds  large, 
light  brown.    June,  July. 

3.  B.  Sinapistrum,  Boiss.  (Sinapis  arvbnsis,  L.)  Wild  or  Field 
Mustard.  Charlock.  An  erect  annual,  1°  to  2°  high,  that  has  become 
a  troublesome  weed  in  grain  fields  from  New  Eng.  to  Fa.  and  westward. 
Branching  above,  it  has  a  hairy  stem  and  leaves,  yellow  flowers,  and 
smooth,  spreading  or  ascending  pods,  constricted  between  the  large  black 
seeds.  Leaves  resembling  those  of  No.  1,  but  less  pinnatifid.  Flowers 
6"  to  8"  wide.  Pods  strongly  nerved,  6"  to  8"  long,  with  one  third  their 
length  made  up  of  the  2-edged,  empty  or  1-seeded  beak.    June  to  Aug. 

4.  B.  juncea,  Cosson.  (Sinapis  juncea,  L.)  Indian  Mustard.  A 
pale,  smooth,  somewhat  downy,  slightly  glaucous  annual  from  Asia,  spar- 
ingly naturalized  in  waste  grounds  in  N.H.,  Pa.,  Va.,  and  Mich.  Stem 
erect,  1°  to  4°  high.  Leaves  resembling  those  of  No.  3.  Flowers  yellow, 
about  8"  wide.  Pods  1'  to  2'  long,  with  one  third  their  length  the  empty 
beak,  nearly  or  entirely  erect  on  slender  ascending  pedicels. 

5.  B.  oleracea,  L.  Cabbage.  A  cultivated,  culinary  biennial  from 
the  Old  World,  with  smooth,  glaucous-blue,  fleshy,  strongly  veined  leaves 
closely  packed  together  in  a  head  on  the  top  of  a  short,  thick  stem.  The 
original  plant  grows  wild  on  the  sea  cliffs  of  southern  and  western  Europe, 
where  it  has  large,  thick,  green  or  reddish,  more  or  less  glaucous,  deeply 
lobed  leaves  spreading  as  in  the  headless  cabbage  or  kale.  Cauliflower 
and  Broccoli  have  the  head  made  up  of  the  compacted  flower  cluster. 

6.  B.  Rapa,  L.  Turnip.  A  cultivated,  field  and  garden  biennial, 
with  thin,  green,  rough-hairy,  not  glaucous,  lyrate  leaves.  Boot  a  flat- 
tened tuber  with  whitish  flesh. 

7.  B.  campSstris,  L.  Rutabaga  or  Swedish  Turnip.  Turnip- 
rooted  Cabbage.  A  plant  more  nearly  allied  to  the  cabbage  than  to  the 
turnip.  Leaves,  except  the  earliest  ones,  smooth,  thick,  and  glaucous- 
blue.  Boot  an  elongated  tuber,  with  a  yellowish  flesh,  roots  growing  from 
its  lower  part,  and  a  thick,  leafy  neck. 

IX.  ALYSSUM,  Tourn.  Low,  annual  or  perennial,  Old 
World  herbs,  with  small,  white  or  yellow  flowers  in  racemes  or 
corymbs.  Petals  entire.  Stamens  sometimes  toothed.  Silicle 
oval  or  orbicular ;  valves  nerveless,  with  margin  flattened  and 
center  convex.  Seeds  wingless,  1  to  4  in  each  cell.  Cotyle- 
dons accumbent. 

1.  A.  maritimum,  L.  Sweet  Altssum.  A  spreading  annual,  6'  to 
9'  high,  with  light  green,  lanceolate  or  linear,  entire  leaves,  and  small, 
white,  sweet-scented  flowers  in  terminal  and  at  length  long  racemes. 
Pod  oval,  1  seed  in  each  cell.     June  to  Oct. 

2.  A.  saxatile,  L.  Rock  Altssum.  Madwort.  A  showy  perennial, 
shrubby  at  base,  with  lanceolate,  entire,  hoary  leaves,  and  yellow  flowers 
in  close  corymbs.  Pod  obovate-orbicular,  with  2  winged  seeds.  April, 
May. 

X.  LUNARIA,  L.  Honesty  or  Satin  Flower.  Two 
erect,  branching,  Old  World  herbs,  with  large,  simple,  cordate 
leaves,  large,  purple  flowers  in  terminal  racemes  or  panicles, 
and  large,  oblong  or  elliptical,  stipitate  silicles  with  deciduous 
valves,   and  a  thin,  persistent    satin-like    partition.      Seeds 
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winged,  2  to  4  in  each  cell.  Cotyledons  accumbent.  Both 
species  common  in  gardens  and  called  "  Honesty  "  from  the 
visibility  of  the  seeds  through  the  pods. 

1.  L.  Annua,  L.  (L.  biennis,  DC.)  Common  Honesty.  An  annual 
or  biennial,  hairy  plant,  2°  to  4°  high,  with  pink-purple  flowers,  and  ellip- 
tic or  broadly  oval  silicles,  V  to  2'  long,  obtuse  at  both  ends.  Cultivated 
in  country  gardens  and  gathered  for  winter  bouquets  on  account  of  their 
large,  silvery  or  satin-like  pods.    May,  June. 

2.  L.  rediviva,  L.  Perennial  Satin  Flower.  A  plant  differing 
from  the  preceding  mainly  in  being  perennial  and  in  having  the  pods 
lanceolate  and  acute  at  both  ends.    Much  rarer  in  cultivation  in  U.S. 

XI.  DR&BA,  L.  Low,  tufted  herbs,  with  simple,  entire  or 
toothed  leaves,  and  white  or  yellow  flowers  mostly  in  racemes. 
Pods  oval  or  oblong,  sometimes  linear,  flat.  Seeds  wingless, 
2  rows  in  each  cell.    Cotyledons  accumbent. 

1.  D.  Tenia,  L.  (Erophila  vulgaris,  DC.)  Whitlow  Grass.  A 
tiny  but  interesting,  Old  World  annual,  of  earliest  spring,  naturalized  in 
the  eastern  U.S.  Leaves  pubescent  with  stiff  hairs,  all  radical,  rosulate, 
oblanceolate,  6"  to  12"  long,  slightly  dentate  toward  the  end.  Scapes 
nearly  smooth,  erect  or  ascending,  1'  to  4'  high,  lengthening  in  fruit. 
Flowers  white,  1"  to  2"  wide^  with  ^parted  petals.  Pods  oblong-oval, 
8"  to  4"  long,  shorter  than  their  ascending  pedicels.  Seeds  many.  March, 
April. 

XII.  CAMELIHA,  Crantz.  Erect,  annual  herbs,  with  sim- 
ple leaves,  small,  yellow  flowers,  and  pear-shaped  pods.  Seeds 
oblong,  wingless,  several  or  many,  2-rowed  in  each  cell.  Cotyle- 
dons incumbent. 

1.  C.  satlva.  Crantz.  False  Flax.  Gold  of  Pleasure.  An  Old 
World  weed,  especially  in  flax  fields,  naturalized  in  some  places  in  east- 
ern U.8.  Stem  6'  to  2°  high,  straight,  branching.  Leaves  lanceolate, 
entire  or  nearly  so,  sagittate,  sessile  above.  Pods  numerous,  pear-shaped, 
margined,  3"  to  4"  long,  tipped  voith  a  slender,  pointed  style.  Pedicels 
long,  ascending.    Cultivated  in  Germany  for  the  oil  of  its  seeds.    May. 

XIII.  IBBRIS,  L.  Candytuft.  Old  World,  annual  or  bien- 
nial herbs  or  shrubby  perennials,  with  simple,  linear,  lanceo- 
late or  obovate  leaves,  and  terminal  clusters  of  white  or  purple 
flowers,  with  the  2  outer  petals  mudi  larger  than  the  2  inner. 
Silicles  roundish,  ovate,  flattened  at  right  angles  with  the  parti- 
tion, emarginate  with  the  style  in  the  notch;  valves  boat- 
shaped,  winged.  Cells  1-seeded.  Cotyledons  accumbent  Only 
the  annual  and  perennial  species  are  in  ornamental  cultivation. 

1.  I.  umbellata,  L.  Commow  Cawdytuft.  A  smooth  annual,  6'  to 
12*  high,  from  southern  Europe,  with  lanceolate,  acuminate  leaves,  the 
upper  ones  entire,  the  lower  serrate.    Flowers  usually  purple,  but  very 
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variable,  in  umbels,  as  well  as  the  sflicles.  Said  to  be  the  first  species 
introduced  and  called  Candytuft  from  Candia,  its  home,  and  its  tufts  of 
flowers.    June,  July. 

2.  L  amara,  L.  Bitter  Candytuft.  An  annual  from  western 
Europe  and  England,  with  white  flowers  in  corymbs  becoming  racemes. 
June,  July. 

XTV.  CAPSBLLA,  Medio.  Erect,  pubescent,  annual  herbs, 
with  rosulate,  radical  leaves,  small,  white,  racemed  flowers,  and 
obcordate,  triangular  silicles,  flattened  at  right  angles  to  the  nar- 
row partition.  Valves  boat-shaped,  keeled,  wingless.  Seeds 
many,  smalL    Cotyledons  incumbent 

1.  C.  Buraa-pastoris,  Moknch.  Shepherd's  Purse.  A  very  common 
weed,  naturalized  from  Europe,  and  said  to  be  "  distributed  as  a  weed  in 
all  parts  of  the  globe."  Stem  #  to  20'  high.  Radical  leaves  2'  to  6'  long, 
more  or  less  pinnately  lobed  on  margined  petioles.  Stem  leaves  small, 
few,  lanceolate,  entire  or  dentate,  auricled  at  base  and  sessile.  Pod  2" 
to  4"  long,  smooth,  emarginate,  with  the  style  in  the  notch.    April  to  Sept 

XV.  LEPIDIUM,  R.  Br.  Pepperwobt.  Peppebobass. 
Mostly  erect  herbs,  with  small,  white  or  greenish,  sometimes 
incomplete  flowers  in  lengthening  racemes,  and  oblong  or 
roundish  pods  flattened  contrary  to  the  partition,  with  dehis- 
cent, boat-shaped,  keeled  valves.  Petals  sometimes  wanting. 
Some  of  the  stamens  often  lacking.  Seeds  pendulous,  1  in 
each  celL    Cotyledons  incumbent,  or  in  No.  1  accumbent 

1.  L.  Virginicum,  L.  Wild  Pbpperorass.  A  common  weed,  in 
fields  and  by  roadsides  from  the  Great  Lakes  to  the  Gulf  of  Mexico.  An 
annual,  10'  to  16'  high,  with  its  principal  leaves  radical,  rosulate,  and 
obovate  in  outline,  tapering  from  a  large,  terminal  lobe  more  or  less 
toothed  or  incised  through  several  pairs  of  smaller  ones  to  a  petiole. 
Stem  leaves  linear  or  lanceolate,  and  either  entire  or  more  or  less  toothed 
or  incised.  Flowers  and  pods  very  many,  in  panicled  racemes.  Flowers 
very  small,  with  only  2  stamens,  and  the  upper  ones  sometimes  without 
petals.  Pods  orbicular,  slightly  winged  at  the  emarginate  top.  Cotyle- 
dons accumbent.    June  to  Oct 

2.  L.  ruderale,  L.  Narrow-leaved  or  Roadside  Peppergrass.  A 
less  common  annual  than  No.  1,  but  naturalized  along  roadsides  and 
about  cities  from  Me.  to  Tex.  and  in  dry  fields  in  Mich.,  Ind.,  and  Mo. 
Its  radical  and  lower  stem  leaves  are  1  to  2-pinnatifid,  upper  ones  linear. 
Flowers  apetalous  and  diandrous.  Pods  broadly  oval,  notched,  wingless. 
June  to  Oct. 

3.  L.  camp^stre,  R.  Br.  Cow  Cress.  Yellowseed.  A  European 
annual,  naturalized  from  New  Eng.  to  Va.  and  a  troublesome  weed  in  the 
Middle  States.  Stem  strictly  erect,  branching  above,  downy,  6'  to  15' 
high,  with  oblong-spatulate,  usually  entire,  radical  leaves,  and  entire  or 
denticulate  stem  leaves  clasping  the  stem  by  a  sagittate  base.  Pods 
broadly  ovate,  notched,  broadly  winged  at  the  top,  and  very  numerous,  in 
long,  dense  racemes.    June,  July. 

4.  L.  sativum,  L.  Garden  Cress.  A  European  annual,  cultivated 
in  gardens  as  a  salad.    Stem  slender,  branched,  1°  to  2°  high.    Leaves 


Digitized  by  VjOOQ IC 


46  ORDER  10.    CRUCIFBRjE 

variously  divided ;  lower  ones  pinnately,  with  the  segments  pinnately 
parted  and  toothed  ;  upper  ones  entire  or  incised.  Pods  oval,  conspicu- 
ously winged  all  around.    July. 

XVI.  SENEBIERA,  DC.  Wabt  Cress.  Swine  Cress.  Low, 
diffuse  or  prostrate,  annual  or  biennial  herbs,  with  mostly  pin- 
nately divided  leaves  and  minute,  white  or  whitish  flowers. 
Stamens  2,  4,  or  6.  Pods  small,  rugose,  double,  flattened  con- 
trary to  the  narrow  partition ;  the  2  cells  indehiscent,  sepa- 
rating at  maturity  from  the  partition  as  1-seeded  nutlets. 
Cotyledons  incumbent 

1.  S.  dfdyma,  Per 8.  (S.  pinnatifida,  DC.)  Lesser  Wart  Cress. 
A  prostrate  herb,  spreading  circularly  on  the  ground  like  the  carpet  weed 
(Mollugo),  found  in  waste  places  from  New  Eng.  to  Fla.  and  Tex. ;  very 
common  in  the  Southern  States.  Leaves  deeply  pinnatifld,  with  the  lobes 
toothed  on  the  upper  edge.  Pods  pitted,  notched  at  both  ends.  March 
to  May. 

XVII.  RAPHANUS,  L.  Radish.  Erect,  annual  or  biennial 
herbs,  with  lyrate  leaves,  showy,  rose-lilac,  white,  or  yellow 
flowers,  in  loose,  terminal  racemes,  and  tapering,  indehiscent 
pods.  Sepals  erect.  Petals  obovate,  clawed.  Siliques  terete, 
oblong  or  linear,  tapering  upward,  several-seeded,  spongy  or 
constricted  between  the  seeds.  Seeds  large,  globous,  in  1 
series.    Cotyledons  conduplicate. 

1.  R.  satlva,  L.  Garden  Radish.  A  well-known,  Old  World  vege- 
table, cultivated  everywhere.  Stem  2°  to  4°  high,  branching.  Lower 
leaves  petioled,  lyrate.  Flowers  white,  pink,  or  purplish.  Pod  V  to  2r 
long,  closed,  thick,  fleshy,  acuminate,  2  to  S-seeded,  not  longitudinally 
grooved,  and  very  little,  if  at  all,  constricted  between  the  seeds.  Root 
spindle-shaped  or  turnip-shaped.    June  to  Aug. 

2.  R.  Raphanistrum,  L.  Wild  Radish.  A  European  weed,  natural- 
ized in  fields  and  waste  places  from  New  Eng.  to  Pa.  Similar  to  the  pre- 
ceding in  foliage,  size,  and  habit,  but  differing  in  root,  flowers,  and  pods. 
Root  slender  and  freely  branching.  Flowers  yellow,  becoming  white  or 
purplish.  Pods  narrow,  long,  3  to  S-seeded,  constricted  between  the  seeds 
and  grooved  lengthwise.    June,  July. 


Order  11.    CAPPARIDACEjB  —  Caper  Family 

Herbs,  shrubs,  or,  rarely,  trees,  with  acrid,  watery  juice, 
alternate,  simple  or  palmately  compound  leaves,  and  soli- 
tary or  racemed,  hypogynous,  cruciform  flowers.  Sepals  4. 
Petals  4,  usually  with  claws.  Stamens  6  or  more^  but  not 
tetradynamous.     Ovary  often  stipitate,  and  in  our  species 
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becoming  a  1-celled  pod,  with  2  parietal  placent®,  and 

many  kidney-shaped   seeds.     Albumen   none.     Embryo 

coiled. 

Key  to  Genera 

Stamens  6.    Pod  on  a  long  stipe CLBOMB      I 

Stamens  8  to  82.    Pod  sessile  or  short-stiped POLAWISIA    II 

I.  CLEOME,  L.  Spider  Flowbr.  Herbs  or  shrubs,  with 
simple  or  digitate  leaves,  and  showy,  white,  yellow,  or  purple, 
racemed  or  solitary  flowers.  Sepals  4,  sometimes  connate  at 
base.  Petals  4.  Stamens  6,  sometimes  4.  Ovary  stipitate, 
glandular  at  base.    Pod  oblong  or  linear,  many-seeded. 

1.  C.  pungens,  Willd.  Giant  Spider  Plant.  A  tall,  clammy,  pu- 
bescent, strong-scented,  cultivated  annual  or  biennial  from  the  West 
Indies,  with  a  simple  stem,  8°  to  4°  high,  digitately  6  to  7-foliolate  leaves 
on  long  petioles,  and  curious,  purple,  rose-colored,  or  white  flowers  in 
bracted  racemes.  Sepals  distinct.  Petals  on  slender  claws.  Stamens  6, 
purple,  twice  as  long  as  the  petals  and  spreading.  Ovary  on  a  very  long 
stipe.  Leaflets  elliptic-lanceolate.  A  pair  of  stipular  spines  under  the 
petioles  gives  the  specific  name  u  pungens"  (prickly).    July. 

2.  C.  integrifolia,  Torr.  and  Gray.  Rocky  Mountain  Bee  Plant. 
A  smooth  annual,  growing  along  streams  in  111.  and  Minn,  to  Kan.  and 
westward,  often  cultivated  in  gardens  for  bees.  Leaves  3-foliolate,  leaflets 
lanceolate  to  oblong.  Flowers  pink  to  white.  Petals  3-toothed,  without 
claws.    July  to  Sept. 

II.  POLANISIA,  Rap.  Ill-smelling,  mostly  tropical  or  sub- 
tropical annuals,  with  clammy,  glandular  hairs,  digitately  com- 
pound, rarely  simple,  leaves,  and  yellowish  or  whitish  flowers  in 
leafy  racemes.  Sepals  4,  distinct.  Petals  usually  clawed, 
emarginate.  Stamens  8  to  32,  unequal  Pod  linear  or  oblong, 
sessile  or  barely  stiped. 

1.  P.  graveolens,  Rap.  Clammy  Weed.  A  strong-scented,  clammy 
herb,  of  gravelly  shores  from  western  Vt.  to  southern  N.Y.  and  Pa.  and 
westward  to  Kan.  Stem  6'  to  18'  high,  branching.  Leaves  with  glandu- 
lar petioles,  and  3  elliptic-oblong,  entire  leaflets,  12"  to  18"  long.  Flowers 
in  terminal  racemes.  Sepals  purplish.  Petals  yellowish-white,  clawed, 
emarginate.  Stamens  purplish,  about  11,  little  longer  than  the  petals. 
Pods  lanceolate,  slightly  stiped.    June  to  Aug. 


Order  12.    CISTACEjB  —  Rook-rose  Family 

Herbs  or  low  shrubs,  with  simple,  mostly  entire  leaves, 
and  regular,  hypogynous  flowers.  Sepals  5,  persistent, 
the  8  inner  twisted  in  the  bud,  the  2  outer  smaller  and 
bract-like,  or  wanting.  Petals  8  or  5,  sometimes  wanting, 
twisted  in  the  bud  contrary  to  the  sepals.     Stamens  few 
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or  many,  distinct ;  anthers  short,  innate ;  filaments  slender. 
Ovary  1-celled  or  partially  3-celled.  Style  but  1  or  none. 
Capsule  1-celled,  3  to  5-valved,  with  as  many  parietal 
placentae,  each  in  the  middle  of  the  valve.  Seeds  few  or 
many,  albuminous.     Embryo  curved. 

Key  to  Genera 

Petals  5,  large  or  wanting.    Style  none.    Stigma  capital    .             HBLIANTHBMUM  I 

Petals  6,  minute.    Style  filiform.    Shrubs HUD80HIA  * 

Petals  8,  small,  greenish  or  purplish,  withering-persistent   ....      LBCHBA  * 
•  See  fuller  floras  of  Gray,  Wood,  Britton,  etc 

I.  HELIANTHEMUM,  Tourn.  Rockrose.  Low  herbs  or 
somewhat  shrubby  plants,  mostly  with  fugacious,  yellow  flow- 
ers, and  sometimes  with  later,  smaller,  apetalous  ones.  Petals 
5,  wrinkled  in  the  bud,  large  and  yellow  in  the  earlier  flowers, 
small  or  wanting  in  the  later.  Stamens  and  seeds  numerous  in 
the  former,  few  in  the  latter.  Stigma  sessile  or  nearly  so,  cap- 
itate, 3-lobed.    Capsule  1-celled,  3-valved. 

1.  H.  Canadlnse,  Mx.  Frostwbbd  or  Frost  Plant.  A  plant  found 
in  dry,  gravelly,  or  sandy  soil  from  Me.  to  Minn,  and  southward  to  N.C. 
and  Ky.  Stem  simple  at  first,  6'  to  12'  high,  producing  later  ascending 
branches  which  overtop  it.  Leaves  lanceolate-oblong,  8"  to  12"  long, 
green  above,  hoary  beneath.  Earlier  flowers  petal-bearing,  pediceled, 
solitary,  bright  yellow,  1'  wide,  lasting  but  one  day,  their  capsules  ovoid 
or  o  bo  void,  3"  to  4"  long.  Later  flowers  apetalous,  clustered,  axillary, 
nearly  sessile,  their  capsules  only  1"  or  less  in  length.  Crystals  of  ice 
which  sometimes  form  at  the  base  of  the  stem  in  late  autumn  give  the 
plant  its  common  name  Frostweed.    May  to  Sept. 

2.  H.  Carolinianum,  Mx.  A  hairy  plant,  common  in  dry,  sandy  soils 
from  N.C.  to  Fla.  and  westward.  Stems  ascending  from  a  shrubby  base, 
8'  to  12'  high.  Leaves  short-petioled,  lanceolate,  acute,  denticulate,  the 
lowest  obovate.  Flowers  all  large  and  petal-bearing,  1'  wide,  solitary, 
1  to  4,  on  pedicels  above  the  axils.    March,  April. 


Order  13.    VIOLAcEjB — Violet  Family 

Herbs  or  shrubs,  with  alternate  or  radical,  simple,  stipu« 
late  leaves,  and  clustered  or  solitary,  mostly  irregular  flow 
ers.  Sepals,  petals,  and  stamens  in  5's,  and  hypogynous, 
Petals  imbricated  in  bud,  often  twisted ;  lower  one  larger, 
or  spurred.  Stamens  usually  on  a  hypogynous  disk,  con 
nivent  over  the  pistil  by  their  adnate,  introrse  anthers 
Filaments  short,  dilated,  prolonged  beyond  the  anthers 
Style  single.  Ovary  of  3  carpels,  becoming  a  1-celled  cap 
sule,  with  3  parietal  placentae,  and  when  ripe  splitting 
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loculicidally  into  3  valves,  with  their  several-seeded  pla- 
centa along  their  middle. 

I.  VIOLA,  L.  Violet.  Low,  mostly  perennial  herbs,  with 
alternate  or  radical  leaves,  and  solitary  flowers  on  scapes  or  ax- 
illary peduncles.  Sepals  5,  unequal,  auricled  at  base.  Petals 
5,  irregular,  the  lower  one  spurred  at  base,  the  two  lateral  oppo- 
site and  equal.  Stamens  5,  short,  included.  Anthers  connate, 
two  of  them  with  spurs  projecting  into  the  spur  of  the  corolla. 
Peduncle  angular,  recurved  at  the  top,  giving  the  flower  a  re- 
versed position.  Besides  the  ordinary  flowers,  others,  known 
as  clei8togamous  flowers,  are  produced  by  some  species,  espe- 
cially the  stemless  ones,  later  in  the  season,  on  runners  or  on 
short  peduncles,  often  under  the  dead  leaves  and  soil.  They 
are  without  petals  and  never  open,  but,  fertilized  in  the  bud,  are 
more  fruitful  than  their  conspicuous  petal-bearing  companions. 
All  the  species  here  given  are  perennials,  except  No.  16,  which 
is  an  annual  or  biennial  or  short-lived  perennial. 

Stemless.    Flowers  yellow No.  1 

Flowers  white,  often  with  petals  veined      .       .       .       .       .  Nob.  2, 8, 4 

Flowers  blue,  beardless Nob.  0,  6 

Flowers  blue,  bearded Nob.  7,  8,  9, 10 

Leafy-stemmed.    Flowers  yellow •       •  No.  11 

Flowers  not  yellow ;  stipules  entire No.  12 

Flowers  not  yellow ;  stipules  toothed  or  fringed      .       .  Nos.  18, 14, 15 

Flowers  not  yellow ;  stipules  very  large,  lyrate-pinnatifld  Np.  18 

1.  V.  rotundifdlia,  Mx.  Round-leaved  V.  Small,  early,  in  cold 
woods  from  Me.  to  Minn,  and  south  along  the  Alleghanies  to  Tenn. 
Leaves  round- ovate,  cordate,  slightly  serrate  or  crenate,  0"  to  2'  wide 
when  in  flower,  3'  to  5'  wide,  shining,  lying  flat  on  the  ground  in  summer. 
Flowers  small.  Petals  pale  yellow.  Rootstock  later  in  the  season  pro- 
ducing stolons  which  bear  cleistogamous  flowers.    April,  May. 

2.  V.  lanceolate,  L.  Lance-leaved  V.  Grows  in  wet  places  from 
the  Great  Lakes  to  the  Gulf  of  Mexico.  Leaves  smooth,  lanceolate,  erect, 
taperiug  to  a  long  petiole.  Rhizome  slender,  creeping.  Flowers  small. 
Petals  white,  with  blue  lines.  Cleistogamous  flowers  on  short,  erect 
peduncles.     March  to  May. 

3.  V.  primulaefblia,  L.  Primrose-leaved  V.  In  damp  places  from 
New  Eng.  to  Fla.  toward  the  coast.  Similar  to  No.  2  in  rootstock  and 
both  kinds  of  flowers,  but  with  oblong-ovate  leaves  and  the  blade  often 
decurrent  on  the  long  petiole.     A^ril  to  June. 

4.  V.  blanda,  Willd.  Sweet  White  V.  In  wet  and  damp  places  from 
the  Great  Lakes  to  the  Carolinas  and  westward.  Rhizome  slender,  creeping. 
Leaves  smooth  or  slightly  pubescent,  roundish,  cordate  or  kidney-shaped, 
crenate.  Flowers  fragrant,  small,  white  with  purple  veins,  mostly  beard- 
less.    Cleistogamous  flowers  on  short,  ascending  peduncles.     April,  May. 

5.  V.  odorata,  L.  Sweet  or  English  V.  A  European  perennial, 
occasionally  found  escaped  from  cultivation  in  northeastern  U.S.  Stems 
downy  or  smooth,  growing  in  tufts  from  a  thick  rootstock,  and  sending 
out  long,  leafy,  creeping  stolons  which  late  in  the  season  bear  cleistoga- 
mous flowers.    Leaves  broadly  ovate,  cordate,  crenate,  1'  to  2'  wide,  on 
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petioles  2'  to  5'  long,  with  lanceolate,  toothed,  glandular  stipules.  Flowers 
on  bracted  peduncles,  fragrant,  6"  to  10"  wide.  Petals  beardless,  blue, 
varying  in  cultivation  to  white.  Peduncles  of  apetalous  flowers  short  and 
decumbent.     April,  May. 

6.  V.  pedata,  L.  Bird-foot  V.  In  dry  and  light  soils  from  Me.  to 
Minn,  and  south  to  Fla.  and  Mo.  Rootstock  erect,  short,  thick,  premorse, 
without  runners.  Leaves  on  long  petioles,  pedately  6  to  11-parted,  with 
the  lanceolate-linear  segments  entire  or  toothed.  Flowers  on  long  scapes, 
large,  pale  blue,  the  petals  all  beardless,  the  two  upper  ones  often  deep 
violet  with  yellow  base  as  in  the  garden  pansy. 

7.  V.  pedatifida,  G.  Don.  (V.  delphinifolia,  Nutt.)  Prairie  Vio- 
let. In  rich  prairies  from  111.  to  Kan.  and  Minn.  Leaves  pedately  5  to 
7-parted,  with  linear,  2  to  3-cleft  segments.  Flowers  smaller  than  in  No. 
6,  bright  blue,  with  bearded  lateral  petals.     March  to  May. 

8.  V.  palmata,  L.  Common  Blue  V.  Common  everywhere  from 
Me.  to  Ga.  and  west  to  Minn,  and  Ark.  Smooth  to  downy  and  hairy. 
Rootstock  thick,  fleshy,  without  runners.  First  leaves  round-heart- 
shaped  or  kidney-shaped  and  crenate,  with  the  edges  rolled  inward 
when  young ;  the  later  varying  greatly,  being  lobed  or  parted,  palmately 
or  hastately,  with  linear  to  obovate  segments.  Flowers  violet  to  purple. 
Lateral  petals  bearded.  Apetalous  flowers  on  horizontal  peduncles. 
Var.  cucullata,  Gray.  Later  leaves  not  lobed  or  parted.  Both  forms 
vary  greatly  in  the  size  and  shape  of  the  leaves,  as  well  as  in  the  color 
and  size  of  the  flowers,  which  may  be  deep  or  pale  blue  or  even  white. 
April,  May. 

9.  V.  villosa,  Walt.  Southern  Wood  V.  Common  in  dry,  sandy 
woods  from  Pa.  and  N.J.  to  Fla.  Rootstock  short,  thick.  Leaves  short- 
petioled,  prostrate,  roundish-ovate,  cordate,  crenate,  dark  green  and  pur- 
ple-veined above,  purplish  beneath,  downy  with  appressed  hairs,  but  not 
villous.  Flowers  small,  petals  blue,  generally  bearded.  Apetalous  flowers 
on  horizontal  or  spreading  peduncles.     March,  April. 

10.  V.  sagittate,  Ait.  Arrow-leaved  V.  In  sandy  places,  dry  or 
moist,  from  Me.  to  Minn,  south  to  Ga.  and  Tex.  Rootstock  short,  stout, 
without  runners.  Smooth  or  slightly  pubescent.  Earlier  leaves  on  short, 
margined,  the  later  on  long,  naked  petioles ;  the  blades  of  both  varying 
from  arrow-shaped  or  halberd-shaped  to  oblong  heart-shaped,  ovate  or  lan- 
ceolate, serrate  or  denticulate,  often  cut-toothed  toward  the  base.  Scapes 
long.  Petals  rather  large,  purplish-blue  with  a  white  base ;  lateral  ones 
sometimes  all  bearded.     Spur  short.    Stigma  beaked.     April  to  June. 

11.  V.  pube'scens,  Ait.  Downy  Yellow  V.  Common  in  dry,  stony 
woods  from  New  Eng.  to  Minn,  south  to  Mo.  and  Ga.  Pubescent  or  vil- 
lous. Stem  simple,  erect,  fleshy,  somewhat  triangular,  6'  to  20'  high, 
naked  below,  with  a  few  leaves  at  the  top.  Leaves  broadly  ovate,  cordate, 
denticulate,  generally  obtuse,  on  short  petioles.  Stipules  large,  ovate- 
lanceolate.  Flowers  bright  yellow,  with  purple  veins  and  bearded  lateral 
petals.    April  to  June. 

12.  V.  Canadensis,  L.  Canada  V.  Common  in  billy  and  mountain- 
ous regions  from  New  Eng.  southward  along  the  Alleghanies.  Stem  simple 
or  tufted,  upright,  1°  to  2°  high,  leafy  from  the  base.  Leaves  smooth, 
heart-shaped,  acuminate  or  acute,  serrate ;  some  orbicular.  Stipules 
ovate-lanceolate,  entire.  Flowers  large,  on  short  peduncles,  with  pale- 
blue  or  white  petals  marked  with  purple  lines  inside  and  often  tinged  with 
purple  outside;  lateral  ones  bearded.  Spur  very  short.  Blooming  all 
summer.     May  to  Aug. 

13.  V.  striata,  Ait.  Pale  or  Striped  V.  In  low  grounds,  moist 
woods,  and  meadows  from  western  New  Eng.  to  Minn,  and  southward 
to  Ga.,  Ky.,  and  Mo.  Smooth,  with  tufted,  angular,  branching,  erect  or 
ascending  stems,  6'  to  12'  high.    Leaves  roundish-ovate,  cordate,  finely 
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serrate ;  upper  ones  acute.  Stipules  large,  oblong-lanceolate,  fringe- 
toothed.  Flowers  large,  on  long,  axillary  peduncles,  with  cream-colored 
or  white  petals,  the  lateral  ones  densely  bearded,  the  lower  one  striate, 
with  purple  lines.    Spur  one  fourth  the  length  of  the  corolla.    April,  May. 

14.  V.  canlna,  L.,  Var.  Muhlenblrgii,  Gray.  Dog  V.  Common 
in  moist  or  damp,  shady  places  as  far  south  as  N.C.  and  Ky.  Low,  5'  to 
8'  high,  mostly  smooth.  Stems  slender,  simple  or  tufted,  erect,  ascending 
or  decumbent,  with  later  ones  prostrate.  Leaves  heart-shaped  or  kidney- 
shaped,  crenate,  obtuse,  or  acute,  about  1'  in  diameter.  Stipules  lanceo- 
late, laciniately  fringed.  Flowers  rather  small,  pale  purple,  rarely  white, 
with  lateral  petals  slightly  bearded.  Spur  cylindrical,  half  as  long  as  the 
petals.     May  to  July. 

15.  V.  rostrata,  Pursh.  Long-spurred  V.  Common  in  moist  woods 
or  on  shaded  hillsides  from  New  Eng.  to  Mich,  and  south  in  the  mts. 
to  Ga.  and  Ky.  Smooth,  low,  3'  to  V  high.  Stems  slender,  ascending. 
Leaves  cordate,  or  lower  ones  kidney -shaped,  about  V  wide,  serrate; 
upper  ones  acute.  Stipules  large,  lanceolate,  laciniately  fringed.  Flowers 
rather  large,  with  pale-violet  petals  marked  with  blue  veins.  Spur  slender, 
very  long,  0",  longer  than  the  petals.    May,  June. 

16.  V.  tricolor,  L.  Pansy.  Heart's-ease.  A  European  annual  or 
sometimes  biennial  or  perennial,  common  in  cultivation  and  occasionally 
escaped  in  waste  places.  Stem  angled,  branching,  4'  to  12'  high.  Leaves 
oblong-ovate  above,  ovate-cordate  below,  crenate,  dentate,  or  entire. 
Stipules  very  large,  leaf-like  and  lyrate-pinnatifid.  Flowers  large,  nor- 
mally with  the  two  lateral  petals  white,  the  two  upper  (lower)  purple, 
and  the  fifth  striate ;  all  yellow  at  base,  but  cultivation  has  varied  the 
colors  indefinitely.  May  to  July.  Var.  arvensis,  DC,  the  Johnny 
Jump-up  of  dry  and  sandy  soils  from  N.Y.  to  Ga.  and  westward,  has 
smaller,  more  slender,  and  less  branching  stems,  and  much  smaller 
flowers,  with  petals  little  longer  than  the  calyx.     May. 


Order  14.    CARYOPHYLLACE^ffi— Pink  Family 

Herbs,  with  opposite,  entire  leaves,  usually  swollen 
joints,  and  regular,  mostly  symmetrical  flowers.  Sepals 
4  to  5,  persistent,  distinct,  or  united  into  a  tube.  Petals 
4  to  5,  with  or  without  claws,  sometimes  wanting.  Sta- 
mens twice  as  many  as  the  sepals,  rarely  only  as  many  or 
fewer,  hypogynous  or  perigynous.  Styles  2  to  5,  stig- 
matic  along  the  inner  side,  or  rarely  united  into  one. 
Fruit  a  1-celled  (rarely  3  to  5-celled)  capsule,  opening  by 
teeth  or  by  valves.  Seeds  usually  many,  with  a  slender 
embryo  curved  or  coiled  around  the  albumen. 

Key  to  Genera 

1.  Capsule*  8-celled.    A  prostrate  herb MOLLUGO    VIII 

1.  Capsules  1-celled,  1-seeded      ...,,,.       SCLBRAHTHU8     VII 
1.  Capsules  1-celled,  8  to  many-seeded.    (9) 
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2.  Sepals  united  into  a  tube  or  cap.    Petals  with  claws.    (8) 

2,  Sepals  distinct.    Petals  without  claws.    (4) 
3.  Calyx  with  scaly  bracts  at  its  base.   Styles  2 
3.  Calyx  without  scaly  bracts  at  its  base.    Styles  2  .       . 
3.  Calyx  without  scaly  bracts  at  its  base.   Styles  8  (or  4) 
3.  Calyx  without  scaly  bracts  at  its  base.   Styles  5  . 

4.  Styles  5.    Pod  opening  by  10  teeth  .... 

4.  Styles  8  (or  4).    Pod  opening  by  6  (or  8)  teeth 


DIANTHUS  I 

SAPONARIA  II 

.      SILBNB  III 

.   LYCHNIS  IV 

CBRASTIUM  V 

STBLLARIA  VI 


I.  DIANTHUS,  L.  Pink.  Carnation.  Ornamental,  Old 
World,  perennial,  rarely  annual,  herbs,  with  terminal,  clus- 
tered or  solitary  flowers  and  mostly  narrow,  grass-like  leaves. 
Calyx  tubular,  striate,  5-toothed,  with  2  or  more  imbricated 
bracts  at  the  base.  Petals  5,  with  long  claws  and  mostly  a 
notched  limb.  Stamens  10.  Styles  2.  Capsule  1-celled,  stipi- 
tate,  cylindrical  or  oblong,  many-seeded,  opening  at  the  top  by 
4  or  5  teeth. 

1.  D.  Arm&ria,  L.  Deptford  Pink.  Wild  Pink.  A  small  annual, 
thoroughly  naturalized  in  fields  and  woods  from  Me.  to  Md.  and  west- 
ward. Stem  slender,  erect,  6'  to  15'  high,  with  a  few,  nearly  erect 
branches.  Leaves  hairy,  linear,  erect,  1'  to  3'  long,  tapering  to  the  apex 
from  a  sessile  or  clasping  base.  Flowers  small,  scentless,, in  terminal 
clusters.  Bracts  of  calyx  lanceolate-subulate.  Petals  rose-colored,  dotted 
with  white,  crenate.    June,  July. 

2.  D.  barbatus,  L.  Sweet  William.  Bunch  Pink.  An  ornamental 
perennial,  somewhat  escaped  from  cultivation  in  the  Eaetern  and  Middle 
States.  Leaves  large,  lanceolate,  3'  to  5'  long,  narrowed  to  a  sessile  or 
clasping  base.  Flowers  in  round-topped  cymes,  with  sharply  toothed, 
bearded  petals  of  various  and  variegated  colors.  Bracts  of  the  calyx 
ovate-subulate.     May  to  July. 

3.  D.  Caryoph^llus,  L.  Carnation.  Clove  Pink.  A  smooth,  orna- 
mental, mostly  indoor,  perennial,  with  tufted,  branching  stems,  2°  to  3° 
high,  linear-awl-shaped,  channeled,  glaucous  leaves,  and  solitary,  termi- 
nal, fragrant  flowers.  Bracts  of  the  calyx  very  short,  broad-ovate.  Petals 
very  broad,  beardless,  crenate,  originally  (so  alleged)  flesh-color,  whence 
the  name  "  carnation,"  but  varying  under  cultivation  to  every  shade  of 
pink,  red,  crimson,  white,  and  yellow,  as  also  to  many  variegated  forms 
known  as  Flakes,  Bizarres,  Picotees,  Grenadines,  etc.  More  than  400 
varieties  have  been  named  by  florists. 

4.  D.  plumarius,  L.  Garden  Pink.  Pheasant's  Eye.  A  low, 
tufted,  hardy  perennial,  1°  or  more  high,  witf  small,  linear,  glaucous, 
rough-edged  leaves,  and  solitary,  terminal  flowers,  2  or  3  on  a  stem. 
Petals  white,  pink,  or  variegated ;  throat  hairy,  margin  fringed.  The 
supposed  original  of  the  "Pheasant's  Eyes"  of  Scotland  with  their  not 
less  than  300  enumerated  varieties.    June  to  Aug. 

II.  SAPONARIA,  L.  Soapwort.  Old  World  annuals  or  per- 
ennials, with  an  ovoid  or  oblong-tubular,  bractless  calyx. 
Petals  5,  with  long,  slender  claws,  and  entire  or  emarginate 
limb.  Stamens  10.  Styles  2.  Capsule  oblong  or  ovoid,  1- 
celled,  many-seeded* 
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1.  S.  officinalis,  L.  Common  Soapwort.  Bouncing  Bet.  A  smooth, 
succulent  perennial,  with  a  white,  fleshy,  creeping  rootstock,  and  stout, 
erect,  clustered,  leafy  stems,  18'  to  30'  high,  escaped  from  gardens  and 
naturalized  by  roadsides  and  in  waste  places  from  New  Eng.  to  Ga. 
Leaves  oval-lanceolate,  2'  to  4'  long,  3  to  6-ribbed.  Flowers  in  compact 
corymbs.  Calyx  cylindrical.  Petals  often  double,  flesh-colored,  lilac  or 
white,  obcordate,  with  a  scale  crowning  the  top  of  the  claw.  The  juice 
makes  a  lather  with  water ;  whence  the  name  '*  soapwort."  July  to  Sept 

III.  SILENE,  L.  Catchfly.  Campion.  Annual,  biennial, 
or  perennial  herbs,  with  solitary  or  clustered  flowers.  Calyx 
tubular  or  ovoid,  swelling  or  inflated,  bractless,  5-toothed,  10  to 
many-nerved.  Petals  5,  clawed,  mostly  crowned  with  a  scale 
or  scales  at  the  top  of  the  claw.  Stamens  10.  Styles  3,  rarely 
4.  Capsule  1-celled,  or  imperfectly  2  to  4-celled,  opening  at 
the  top  by  6  or  3  teeth ;  many-seeded. 

Calyx  inflated.    Flowers  white.    Plant  not  sticky No§.  1,  8 

Calyx  not  inflated  except  by  the  growing  capsule,    (a) 

a.  Pubescent  with  viscid  hairs.    Flowers  pink  or  red        ....    Nos.  8,  4,  5 

a.  Pubescent  with  viscid  hairs.    Flowers  white         ......      No.  6 

a.  Smooth  stems  glutinous  below  the  joints       ......        Nos.  7,  8 

1.  S.  stellata,  Ait.  Starry  Campion.  An  erect  perennial,  of  woods 
and  prairies  from  R.I.  to  Minn,  south  to  S.C.  and  Ark.  Stem  2°  to  3° 
high,  slender,  pubescent.  Leaves  sessile,  ovate-lanceolate,  acuminate, 
with  finely  ciliate  margins,  2'  to  6'  long,  in  whorls  of  4.  Flowers  white, 
7"  to  12"  broad,  in  a  large  open  panicle.  Calyx  inflated,  ovoid,  loose, 
light  green  with  dark  green  veins.  Petals  crownless,  lacerately  fringed. 
Stamens  ezserted.    July,  Aug. 

2.  S.  Cucubalus,  Wibel.  (S.  inflata,  Smith.)  Bladder  Campion. 
A  smooth,  glaucous  perennial,  of  fields  and  meadows  and  along  fences 
from  New  Eng.  to  Pa.  and  west  to  111.  Stem  erect,  branching,  6'  to  18' 
high.  Leaves  ovate-lanceolate  or  oblong,  sometimes  spatulate.  Flowers 
white,  6"  to  10"  across,  in  loose,  leafless,  cymose  panicles.  Calyx  much 
inflated,  ovoid-globose,  handsomely  veined  and  netted.  Petals  2-cleft, 
crown  small  or  none.    July. 

3.  S.  Pennsylvania,  Mx.  Wild  Pink  or  Pennsylvania  Catchfly. 
A  low  perennial,  of  dry,  sandy,  gravelly  or  rocky  soils  from  Me.  to 
Ga.  and  westward  to  central  N.Y.  and  Ky.  Stems  tufted,  decumbent, 
4'  to  12'  high,  viscid-pubescent,  at  least  above,  often  smooth  below. 
Radical  leaves  spatulate,  obtuse  or  acute,  2'  to  4'  long,  tapering  to  a  ciliate 
petiole ;  those  of  the  stem  lanceolate.  Cymes  terminal,  few-flowered. 
Petals  pink,  wedge-shaped,  notched,  eroded,  crowned.  Calyx  tubular, 
becoming  club-shaped  with  the  growth  of  the  capsule,  erect  in  fruit,  hairy, 
very  glutinous.    April  to  June. 

4.  S.  Vireinica,  L.  Fire  Pink.  Virginia  Catchfly.  A  slender 
perennial,  of  fields  and  open  woods  from  western  N.Y.  and  southern  N.J. 
to  Ga.  and  west  to  Mo.  and  Minn.  Stem  erect  or  ascending,  branching, 
1°  to  2°  high,  viscid-pubescent.  Leaves  thin;  radical  and  lower  ones 
spatulate  on  fringed  petioles,  8'  to  5'  long;  upper  ones  sessile,  small, 
remote,  oblong-lanceolate,  acute.  Cymes  loose,  few-flowered.  Calyx 
tubular-club-shaped,  becoming  ovoid-club-shaped  and  nodding  in  fruit 
Flowers  deep  crimson,  12"  to  18"  across,  with  oblong,  bifid,  crowned 
petals.    June  to  Aug. 
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5.  S.  rdgia,  Sims.  Royal  or  Splendid  Catchply.  A  large  peren- 
nial, of  the  prairies  from  Ohio  to  Mo.  and  south  to  Ala.,  often  cultivated 
Stem  simple  or  somewhat  branching,  erect,  stout,  rigid,  3°  to  4°  high, 
rough  is  h,  slightly  viscid.  Leaves  ovate-lanceolate,  acute  or  acuminate, 
thickisb,  sessile  except  the  lowest  Flowers  deep  scarlet,  large,  numerous, 
short-stalked,  in  cymes  forming  a  strict  panicle.  Petals  spatulate-lanceo- 
late,  crowned.    Calyx  tubular,  slightly  swollen  in  fruit.    July. 

6.  S.  noctifldra,  L.  Night-flowering  Catchplt.  An  Old  World 
annual,  naturalized  as  a  weed  in  cultivated  grounds  and  waste  places 
from  Me.  to  Fla.  and  Mo.  Stem  erect,  stout,  simple  or  dichotomously 
branching,  1°  to  3°  high,  viscid-hairy.  Lower  leaves  spatulate,  2'  to  5' 
long ;  upper  ones  lanceolate,  sessile,  1'  to  3'  long.  Flowers  white  or 
pinkish,  rather  large,  few,  in  a  loose,  forked  panicle,  very  fragrant,  open-' 
ing  at  night  or  in  cloudy  weather.  Petals  bifid,  crowned.  Calyx  tubular, 
ovoid  in  fruit,  with  long,  awl-shaped  teeth.    July  to  Sept. 

7.  S.  antirrhina,  L.  Sleepy  Catchplt.  A  slender  annual,  of  dry 
soils  and  roadsides  from  Canada  to  the  Gulf  of  Mexico.  Stem  erect  or 
ascending,  simple  or  branching  above,  nearly  smooth,  glutinous  below  the 
upper  joints.  Leaves  oblanceolate,  1'  to  2'  long  below  ;  linear  and  bract- 
like above.  Flowers  panicled,  few,  small,  pink,  with  obcordate,  crowned 
petals.    Calyx  ovoid,  with  acute  teeth.    June  to  Sept. 

8.  S.  Armeria,  L.  Sweet  William  or  Garden  Catchplt.  A 
smooth,  glaucous,  Old  World  annual,  cultivated  in  gardens  and  naturalized 
in  waste  places  from  Me.  to  Mich,  and  south  to  N.J.  and  Pa.  Stem  erect, 
branching,  12  to  18'  high,  glutinous  below  each  joint.  Radical  leaves 
oblanceolate,  2'  to  3'  long ;  those  of  the  stem  ovate-lanceolate.  Flowers 
purple  or  pink,  about  6"  across,  in  flat,  terminal,  compound  cymes. 
Petals  notched,  crowned  with  subulate  scales.  Calyx  club-shaped.  June, 
July. 

IT.  LYCHNIS,  L.  Mostly  Old  World,  ornamental  herbs, 
closely  allied  to  those  of  the  preceding  genus.  Calyx  bract- 
less,  inflated,  tubular  or  ovoid,  6-toothed,  10-nerved.  Petals  5. 
with  narrow  claws,  entire,  bifid  or  laciniate  blades  and  usually 
crowned.  Stamens  10.  Styles  5,  rarely  4.  Capsule  1-celled, 
or  5  to  4-celled  at  base,  opening  by  twice  as  many  teeth  or 
just  as  many. 

1.  L.  Githago,  Lam.  Corn  Cockle.  A  tall  annual,  naturalized  as  a 
handsome  weed  in  grainfields.  Stem  erect,  simple  below,  forked  above, 
2°  to  3°  high,  pale  green,  villous  with  appressed  hairs.  Leaves  linear- 
lanceolate,  3'  to  6'  long.  Flowers  few,  large,  on  long  peduncles.  Petals 
broad,  emarginate,  crownless,  dull  purple,  much  exceeded  in  length  by 
the  long,  linear,  leaf-like,  and  deciduous  lobes  of  the  calyx.  Capsule 
1-celled.     Seeds  many,  purplish-black,  angular,  roundish.    July. 

2.  L.  coronaria,  L.  Mullein  Pink.  Rose  Campion.  An  ornamental 
biennial  or  perennial  from  Italy,  densely  covered  with  white,  woolly 
hairs.  Stem  erect  or  ascending,  1°  to  3°  high,  thick,  simple  or  dichoto- 
mously branching.  Leaves,  at  least  above,  oblong-lanceolate,  sessile. 
Flowers  few,  on  long  peduncles,  crimson.  Petals  broad,  emarginate, 
crowned  with  a  bifid  scale.  Calyx  bell-shaped.  Varieties  have  also  white 
flowers.    July. 

3.  L.  Chalced6nica,  L.  A  tall  perennial  from  Russia,  common  in 
country  gardens.  Stem  somewhat  hairy,  2°  to  3°  high,  simple  or  nearly 
so.    Leaves  dark  green,  ovate  or  ovate-lanceolate,  2'  to  5'  long,  somewhat 
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cordate  at  base,  clasping.  Flowers  scarlet  or  brick-red,  in  dense,  ter- 
minal, coryinbed  heads".  Petals  2-lobed,  crowned  with  2  teeth  at  the  top 
of  the  claw.    June,  July. 

V.  CERASTIUM,  L.  Mouse-ear  Chickweed.  Annual  or 
perennial,  usually  more  or  less  hairy  herbs,  with  white  flowers 
in  terminal,  dichotomous  cymes.  Sepals  5,  rarely  4.  Petals 
same  in  number  as  the  sepals,  bifid,  or  wanting.  Stamens 
twice  as  many  as  the  sepals  or  fewer.  Styles  5  or  4,  opposite 
the  sepals.  Capsule  cylindrical,  membranaceous,  usually  elon- 
gated and  curved,  many-seeded,  opening  at  the  top  by  10  or  8 
teeth. 

1.  C.  Yulgatam,  L.  Larger  Mouse-ear  C.  A  pale  green,  clammy- 
hairy  perennial,  common  in  fields  and  waste  grounds  east  of  the  Miss., 
largely  naturalized  from  Europe,  but  probably  native  in  the  extreme 
northern  parts.  Stems  spreading,  6'  to  18'  long.  Leaves  oblong  and 
spatulate-oblong.  Upper  bracts  with  scarious  margins.  Flowers  in  cymes, 
with  pedicels  at  first  shorter  but  finally  much  longer  than  the  sepals, 
which  are  2"  to  8"  long  and  about  equal  to  the  bifid  petals.    May  to  Sept 

VI.  STELIArIA,  L.  Chickweed.  Starwort.  Annual  or 
perennial,  mostly  diffuse  or  ascending  herbs,  with  white  flowers 
in  terminal  or  rarely  axillary  cymes.  Sepals  5,  sometimes  4. 
Petals  the  same  number  and  2-parted,  or  none.  Stamens  10, 
8,  or  fewer.  Styles  usually  3,  sometimes  4  or  5.  Pod  ovoid, 
1-celled,  opening  by  as  many  2-parted  valves  as  there  are  styles. 
Seeds  several  or  many. 

1.  S.  media,  Smith.  Common  Chickweed.  A  low,  decumbent,  Old 
World  annual,  naturalized  as  a  common  weed  almost  everywhere  in  moist, 
cultivated  ground  from  Me.  to  Tex.,  and  flowering  from  earliest  spring  to 
latest  autumn.  Stems  weak,  spreading,  4'  to  12'  long,  marked  lengthwise 
with  1  or  2  fine,  hairy  lines.  Leaves  ovate  or  oblong,  3"  to  2'  long, 
lower  ones  sometimes  on  ciliate  petioles.  Flowers  2"  to  4"  wide,  with 
the  2-parted,  white  petals  shorter  than  the  sepals.  Stamens  3  to  10. 
March  to  Oct. 

2.  S.  pubera,  Mx.  Great  Chickweed.  A  low,  branching  peren* 
nial,  6'  to  10'  high,  growing  in  moist  or  shaded,  rocky  places  from  N.J.  to 
Ind.  and  south  to  Ga.  and  Ala.  Stem  and  branches  smooth  except  1 
lateral  or  2  opposite,  delicate,  hairy  lines  running  lengthwise.  Leaves 
sessile,  oblong  or  elliptical,  1'  to  2'  long,  acute.  Flowers,  in  leafy  cymes, 
6"  to  I11  across,  with  the  conspicuous,  2-parted  white  petals  much  exceed- 
ing the  lanceolate,  often  white-edged,  sepals.  Styles  3.  Stamens  10. 
April  to  June. 

3.  S.  longifdlia,  Mdhl.  Long-leaved  Stitchwort.  A  smooth  peren- 
nial, of  moist,  grassy  places  from  Me.  to  Ky.  Stem  erect  or  ascending, 
weak,  usually  supported  by  other  plants,  8'  to  16'  high,  slender,  brittle, 
often  rough-angled.  Leaves  linear,  acute  or  nearly  so,  1'  to  2'  long. 
Bracts  lanceolate,  scarious.  Flowers  many,  white,  3"  to  6"  across,  on 
slender,  spreading  pedicels,  in  naked,  peduncled,  terminal,  or  finally 
lateral  cymes.  Petals  white,  2-parted,  usually  longer  than  the  lanceolate, 
acute,  S-veined  sepals.    June,  July. 
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Vn.  SCLERANTHUS,  L.  Low,  Old  World  annuals,  with 
exstipulate,  awl-shaped  leaves,  and  very  small,  greenish,  clus- 
tered, apetalous  flowers.  Calyx  bractless,  5-lobed,  hardened 
below  into  a  cup.  Stamens  10,  sometimes  5,  on  the  calyx 
tube.  Styles  2,  distinct.  Fruit  a  smooth,  1-seeded  utricle, 
inclosed  by  the  calyx. 

1.  S.  Annuus,  L.  Knawel.  German  Knotgrass.  A  homely  weed, 
with  long  roots  and  prostrate  or  spreading  branches,  3'  to  5'  long,  smooth 
or  slightly  pubescent,  naturalized  in  dry  fields  and  roadsides  near  the 
coast  from  Me.  to  Fla.  ;  specially  common  as  far  south  as  the  Middle 
States.  Leaves  light-green,  linear,  acute,  2"  to  12"  long,  opposite,  sessile, 
nearly  connate.    Flowers  minute,  green,  sessile  in  the  axils.    March  to  Oct. 

VIII.  MOLLUGO,  L.  Indian  Chickweed.  Low,  much- 
branched  herbs,  mostly  annual,  with  whorled  or  sometimes 
alternate  or  radical  leaves,  and  small,  whitish,  axillary,  or 
cymose  flowers.  Sepals  5,  united  below,  white  inside.  Petals 
wanting.  Stamens  hypogynous,  5,  alternate  with  the  sepals, 
or  3,  alternate  with  the  cells  of  the  ovary.  Capsule  3-celled, 
3-valved,  opening  loculicidally,  many-seeded. 

1.  M.  verticillata,  L.  Carpet  Weed.  A  smooth,  prostrate  annual, 
of  sandy  river  banks  and  cultivated  grounds  from  Me.  to  Minn,  south  to 
Fla.  and  Tex.  Stems  jointed,  branching,  forming  roundish  patches,  fiat 
on  the  ground,  often  2°  in  diameter.  Leaves  wedge-shaped  or  spatuiate, 
obovate  or  linear,  6"  to  12"  long,  unequal  in  size,  clustered  at  the  joints 
in  whorls  of  6  or  6.  Flowers  very  small,  white,  axillary,  on  filiform 
pedicels.    Capsule  ovoid.     Seeds  renifonn.    June  to  Sept. 


Order  15.    PORTULACACEjE — Purslane  Family 

Succulent  herbs,  with  entire,  generally  exstipulate 
leaves,  and  unsymmetrical,  regular  flowers.  Sepals  usu- 
ally 2,  rarely  3  or  5.  Petals  5,  sometimes  wanting. 
Stamens  hypogynous,  5  to  20,  as  many  as  the  petals  when 
opposite ;  otherwise  varying  in  number.  Ovary  superior, 
1-celled.  Styles  several,  distinct  or  united  below,  stig- 
matic  along  the  inner  side.  Pod  1-celled,  opening  by  a 
lid,  or  by  3  valves.     Seeds  few  or  many. 

Key  to  Genera 

Stamens  7  to  90,  perlgynoas.    Pod  opening  by  a  ltd  .       •       .       .        PORTULACA     I 
Stamens  5,  attached  to  the  base  of  the  petals      ......  CLATTOICIA    II 

I.  PORTULACA,  Tourn.  Purslane.  Low,  annual  or 
perennial,  fleshy  herbs,  with  alternate  or  irregularly  opposite 
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leaves,  and  purple,  yellow,  or  pink  flowers  opening  only  in  sun- 
shine. Sepals  2,  united  below  and  cohering  with  the  ovary. 
Petals  4  to  6,  fugacious.  Stamens  7  to  20,  inserted  with  the 
petals  on  the  calyx.  Style  3  to  9-parted  or  -cleft.  Pod  globular, 
1-celled,  many-seeded,  opening  horizontally  by  a  lid. 

1.  P.  oleracea,  L.  Common  Purslane.  A  smooth,  prostrate,  red- 
dish-stemmed annual,  branching  freely  from  a  strong,  central  root, 
apparently  native  in  the  southwestern  U.S.,  but  evidently  naturalized  in 
the  northern  and  eastern  portions  from  Europe  as  a  very  common  garden 
weed.  Leaves  scattered,  clustered  at  the  ends  of  the  branches,  spatulate 
or  obovate,  thick,  dull  green  or  reddish.  Flowers  small,  2"  to  8"  wide, 
sessile,  solitary,  opening  only  in  the  morning  sunshine.  Petals  pale  yel- 
low.   Stamens  7  to  12,  sensitive.    June  to  Aug. 

2.  P.  grandiflora,  Hook.  Sun  Plant.  Rose  Moss.  An  ornamental 
annual  from  Brazil,  with  slender,  prostrate  or  ascending  stem,  and  large, 
purple  or  yellow  flowers.  Leaves  scattered,  short,  terete,  with  hairy 
axils.  Flowers  1'  across,  3  or  4  together,  terminal,  surrounded  by  whorls 
of  leaves,  and  crowded,  woolly  hairs.  Many  garden  varieties  are  culti- 
vated. Var.  Thellusonii,  Hort.,  has  orange-scarlet,  2-lobed  petals. 
June,  July. 

II.  CLAYTONIA,  L.  Spring  Beauty.  Low,  annual  or 
perennial,  smooth,  fleshy  herbs,  with  the  stem  leaves  usually 
opposite  and  sessile  and  sometimes  connate.  Sepals  2,  ovate, 
persistent,  free.  Petals  5,  hypogynous.  Stamens  5,  inserted 
on  the  bases  of  the  petals.  Style  3-cleft.  Pod  1-celled, 
3-valved,  3  to  6-seeded. 

1.  C.  Virginica,  L.  A  small,  fleshy  perennial,  of  low,  moist  grounds 
from  New  Eng.  to  Ga.  and  Tex.  Stem  simple,  weak,  6'  to  10'  long,  from  a 
small  tuber  deep  in  the  ground,  with  2  opposite,  linear  or  linear-lanceolate 
leaves,  3'  to  5'  long,  halfway  up.  Flowers  in  a  loose,  terminal  raceme, 
with  obovate,  pink  petals  veined  with  deeper-colored  lines.    April,  May. 

2.  C.  Caroliniana,  Mx.  A  perennial,  of  damp  woods  from  Me.  to 
Minn,  south  to  Mo.  and  Ohio  and  along  the  Alleghanies  to  N.C.  Very 
similar  to  the  preceding,  but  with  fewer  flowers,  and  leaves  oblong  or 
spatulate,  1'  to  2'  long,  and  petioled,  and  sometimes  spatulate,  radical 
leaves.    April,  May. 


Order  16.    HYPERICACEjE —  St.  JohnVwort 
Family 

Herbs  or  shrubs,  with  opposite,  entire,  exstipulate  leaves 
punctate  with  pellucid  or  black  dots,  and  regular,  perfect, 
hypogynous,  usually  yellow  or  white  flowers  in  terminal 
or  axillary  panicles  or  cymes,  rarely  solitary.  Sepals  4  or 
5,  imbricate  in  bud,  persistent.  Petals  4  or  5,  mostly 
oblique  and  convolute  in  bud,  deciduous.     Stamens  few 
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or  many,  usually  in  clusters  or  sets.  Ovary  compound, 
with  styles  distinct  or  united.  Capsule  1-celled,  with 
2  to  5  parietal  placent»  and  2  to  5  styles;  or  several- 
celled  when  the  placentaB  reach  the  center.  Seeds  many, 
small,  without  albumen. 

Key  to  Genera 

Petals  yellow,  4.    Sepals  4,  In  unequal  pairs      ......    ASCTRUM       I 

Petals  yellow,  5.    Sepals  5,  equal .       HYPERICUM     II 

Petals  pinkish,  with  glands  between  sets  of  stamens.       ....       BLODBS    III 

I.  ASCYRUM,  L.  St.  Peter's-wort.  Low,  smooth,  leafy 
shrubs,  with  2-edged  branches,  black-dotted  leaves,  and  yellow, 
mostly  solitary  flowers.  Sepals  4,  in  pairs;  the  outer  ones 
larger  and  leaf-like ;  the  inner  smaller  and  narrower.  Petals 
4,  oblique,  convolute  in  bud.  Stamens  many.  Style  2  to  4. 
Pod  1-celled,  2  to  4-valved. 

1.  A.  stana,  Mx.  Common  St.  Pbter's-wobt.  A  small  shrub,  found 
in  pine  barrens  and  dry,  sandy  soils  from  Long  Island  and  Pa.  to  Fla. 
Stem  erect,  1°  to  3°  high,  2-edged  or  winged  throughout,  simple  at  base, 
with  loose,  shaggy  bark ;  a  few,  erect  branches  above.  Leaves  oblong 
or  oval,  obtuse,  10"  to  16"  long,  sessile,  slightly  clasping,  erect  or  ascend- 
ing. Outer  sepals  round-cordate,  4"  to  6"  long ;  inner  lanceolate.  Petals 
obovate,  a  little  longer  than  the  sepals.  Styles  3  or  4,  distinct.  July, 
Aug. 

2.  A.  Crux-Andres,  L.  St.  Andrew's  Cross.  A  low  shrub,  of  dry, 
sandy  soils  from  Nantucket,  Mass.,  to  Fla.  and  westward.  Stems  many, 
decumbent  and  creeping;  branches  6'  to  12'  high,  very  leafy,  winged 
above.  Leaves  oblong  or  obovate,  obtuse,  narrowed  at  the  base,  6"  to  18" 
long.  Petals  oblong-linear,  as  long  as  the  outer  oval  or  ovate  sepals  and 
arranged  in  the  form  of  a  St  Andrew's  cross.    Styles  2.    July,  Aug. 

II.  HYPERICUM,  L.  St.  John's-wort.  Herbs  or  shrubs, 
with  opposite,  entire,  dotted  leaves,  mostly  oblong  or  lanceolate, 
sessile  or  subsessile,  and  solitary  or  cymose,  yellow  flowers. 
Sepals  5.  Petals  5,  mostly  oblique,  convolute  in  bud.  Stamens 
many,  united  at  base  into  sets,  without  glands  between,  or  few. 
Styles  3  to  5,  distinct  or  united. 

Plants  shrubby Nos.  1  to  3 

Plants  herbaceous 

Stamens  many,  distinct  Pod  1-oeHed  •••••••••      No.  4 

Stamens  many,  in  8  to  6  sets.     Pod8-oeHed       ••••••        No*,  5,  6 

Stamens  few,  5  to  12.   Plants  and  flowers  very  small Nob.  7,  8 

1.  H.  prolificum,  L.  Shrubby  St.  John's-wort.  A  diffusely  branching, 
bushy  shrub,  2°  to  4°  high,  growing  in  sandy  soils  and  along  streams  from 
N.J.  to  Minn,  south  to  Ga.  and  Tenn.  Branches  smooth,  2-edged,  leafy, 
ascending  or  erect.  Leaves  oblong-lanceolate,  1'  to  3'  long,  obtuse,  nar- 
rowed at  the  base  to  a  short  petiole,  with  smaller  leaves  in  the  axils. 
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Flowers  many,  bright  yellow,  6"  to  9"  wide,  in  compound,  leafy  cymes. 
Sepals  leaf-like,  ovate.  Petals  obovate,  longer  than  the  sepals.  Stamens 
many,  distinct.  Styles  3,  united.  Pod  3-celled,  ovate,  4"  to  6"  long. 
July  to  Sept. 

2.  H.  densifl&rum,  Pursh.  A  tall,  erect  shrub,  growing  in  sandy  soils 
from  N.J.  to  Fla.  and  Tex.  Similar  to  the  preceding,  but  taller, .  2°  to 
6°,  with  branches  more  numerous  and  slender  and  more  toward  the  top, 
leaves  smaller,  1'  long,  narrower  and  more  crowded.  Flowers  also  smaller 
and  denser.    July  to  Sept 

3.  H.  aureum,  Bartram.  A  handsome,  diffusely  branching  shrub,  of 
rocky  and  shady  places  in  Va.,  Tenn. ,  Ga.  — and  westward.  Stem  2°  to  3° 
high.  Leaves  evergreen,  oblong-ovate,  2'  to  3'  long,  thick,  bluish,  obtuse, 
mucronate,  sessile,  with  wavy  edge.  Flowers  solitary,  sessile,  very  large, 
18"  to  2'  wide,  with  broad,  recurved,  orangt,  tardily  deciduous  petals  and 
shorter,  leaf-like,  ovate  sepals.  Stamens  very  numerous,  running  into  the 
hundreds,  shorter  than  the  3  partly  united  styles.  Pod  ovate,  1-celled. 
June  to  Aug. 

4.  H.  virgatum,  Lam.  (H.  anodlosum,  Mx.)  A  smooth,  erect, 
slender  herb,  of  low  or  wet  grounds  from  N  J.  to  111.  south  to  Fla.  Stem  1° 
to  2°  high,  and  with  the  branches  sharply  4-angled.  Leaves  opaque,  ovate- 
lanceolate,  acute,  sessile,  ascending,  6"  to  1'  long.  Cymes  terminal,  com- 
pound, leafless,  bracted,  with  the  orange  or  copper-yellow  flowers,  4"  to  6" 
wide,  often  alternate  on  the  branches.  Styles  3,  distinct,  longer  than  the 
ovoid,  1-celled  pod  inclosed  by  the  erect  sepals.    July  to  Sept 

5.  H.  perforatum,  L.  Common  St.  John's-wort.  An  Old  World 
perennial,  extensively  naturalized,  and  a  common  weed  in  fields  and  pas- 
tures throughout  the  northern  and  central  portions  of  the  United  States. 
Stem  1°  to  2°  high,  woody  at  base,  much  branched,  with  2  opposite  raised 
lines  running  lengthwise  between  the  nodes.  Leaves  oblong-elliptical,  6" 
to  12"  long,  with  pellucid  dots.  Flowers  many,  8"  to  12"  wide,  in  open, 
leafy,  terminal  cymes.  Petals  twice  as  long  as  the  lanceolate,  acute  sepals, 
deep  yellow  and  bordered  with  black  dots.  Stamens  many,  in  3  sets. 
Styles  3,  distinct     Pod  ovoid,  3-celled.     June,  July. 

6.  H.  macula  turn,  Walt.  Spotted  St.  John's-wort.  A  perennial, 
common  in  moist  grounds  from  Me.  to  Minn,  south  to  Fla.  and  Tex. 
Stem  terete,  1°  to  3°  high,  corymbously  branched.  Leaves  oblong  or 
ovate-lanceolate,  sessile  or  nearly  so,  sometimes  clasping,  sprinkled  with 
many  both  black  and  pellucid  dots.  Flowers  small,  4"  to  7"  wide, 
crowded.  Petals  light  yellow,  marked  with  oblong,  black  dots.  Stamens 
many,  in  3  or  5  sets.    Styles  3,  distinct.    Pod  3-celled.    July  to  Sept. 

7.  H.  mutilum,  L.  Dwarf  or  Small-flowered  St.  John's-wort. 
A  very  small  annual,  of  damp,  sandy  soils  from  Me.  to  Minn,  south  to 
Fla.  and  Tex.  Stem  3'  to  0'  high,  with  4-angled  branches.  Leaves 
ovate-oblong,  obtuse,  clasping,  6-veined,  minutely  dotted,  4"  to  8"  long. 
Flotoers  minute,  2"  across,  orange-colored,  in  leafy  cymes.  Petals  shorter 
than  the  sepals.  Stamens  6  to  12.  Styles  3,  distinct.  Pod  1-celled. 
July  to  Sept. 

8.  H.  nudicaule,  Walt.  (H.  Sar6thra,  Mx.)  Orange  Grass.  Pine- 
weed.  A  delicate,  little  annual,  of  the  same  habitat  and  range  as  the  pre- 
ceding. Stem  and  branches  erect,  thread-like,  4-angled,  4'  to  9'  high. 
Leaves  very  minute,  awl-shaped,  appressed.     Flowers  minute,  sessile, 

Jrellow.    Stamens  5  to  10.    Styles  3,  distinct    Pod  a  slender  cone,  much 
onger  than  the  sepals.    June  to  Oct 

HI.  ELODES,  Adans.  Marsh  St.  John's-wort.  Peren- 
nial marsh  herbs,  with  small,  dense,  axillary  or  terminal  clus- 
ters of  pinkish  or  purplish  flowers.    Sepals  5,  equal.     Petals  5, 
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equilateral,  imbricated  in  bud.  Stamens  9,  rarely  more,  in  3 
sets  alternate  with  3  hypogynous,  orauge-colored  glands. 
Styles  3,  distinct.    Pod  3-celled. 

1.  E.  campanulata,  Pobsh.  (El6dea  VraofNicA,  Ndtt.)  A  smooth 
perennial,  of  purplish  hue,  growing  in  swampy  grounds  from  Me.  to  Neb., 
Fla.,  and  La.  Stem  erect,  nearly  or  entirely  simple,  1°  to  2°  high.  Leaves 
oblong  or  ovate,  12"  to  30"  long,  closely  sessile  or  clasping,  obtuse,  glau- 
cous beneath.  Flowers  6"  to  8"  across,  pink  or  orange-purple,  in  small, 
close,  peduncled  axillary  and  terminal  cymes.  Petals  twice  as  long  as  the 
sepals.  Stamens  united  below  the  middle  in  3  sets.  Glands  ovoid.  Cap- 
sule oblong-ovoid.    July  to  Sept. 

2.  E.  petiolata,  Pcrsh.  A  perennial  .similar  to  the  preceding  in  the 
character  of  habitat,  but  confined  to  the  Southern  States  as  far  north  as 
Md.  and  N.J.  Resembling  it  in  general  appearance  and  characteristics, 
it  differs  in  having  the  leaves  tapering  to  a  petiole,  or  at  least  only  sessile, 
not  clasping,  the  flower  clusters  nearly  sessile,  and  in  the  axils  only,  with 
smaller  flowers,  and  the  stamens  united  beyond  the  middle.    Aug.,  Sept. 


Order  17.    TERNSTRCEMIACEJB  —  Camellia  or  Tea 

Family 

Trees  or  shrubs,  with  alternate,  simple,  feather-veined, 
exstipulate  leaves,  and  showy,  regular,  polyandrous,  hypog- 
ynous flowers.  Sepals  and  petals  imbricated  in  the  bud. 
Stamens  many,  united  at  the  base  into  a  ring,  or  into  1,  3, 
or  5  sets,  opposite  the  petals  and  adhering  to  their  bases. 
Anthers  2-celled,  introrse.  Capsule  woody,  3  to  5-celled, 
loculicidal.  Seeds  few,  with  little  or  no  albumen,  large 
embryo,  and  broad  cotyledons. 

Key  to  Genera 

Leaves  evergreen.    Stamens  united  at  base  in  1  set  .       .       •       .       .  CAMELLIA  I 

Leaves  evergreen.    Stamens  united  at  base  in  5  sets .       •       •       .       .  GORDOW1A  II 

Leaves  deciduous STUARTIA  # 

e  See  some  larger  flora. 

I.  CAMELLIA,  L.  Tea  Rose.  Trees  or  shrubs,  with 
smooth,  coriaceous,  evergreen,  serrate  leaves,  and  large,  ter- 
minal or  axillary,  mostly  solitary,  white  or  red  flowers.  Sepals 
5  or  6,  gradually  passing  from  bracts  into  the  5  or  6  or  more 
petals.  Stamens  many,  the  outer  ones  cohering  at  the  base 
with  each  other  and  with  the  united  bases  of  the  petals ;  the 
inner  ones  free.     Style  3  to  5-cleft. 

1.  C.  Japdnica,  L.  Common  Camellia.  Japan  Rose.  An  orna- 
mental shrub,  hardy  in  the  southern  U.S.,  from  Japan,  where  it  is  a 
large  tree.  Leaves  ovate,  acuminate,  2f  to  4'  long,  sharply  serrate,  on 
short  petioles,  smooth  and  shining  on  both  aides.    Flowers  8'  to  6'  across, 
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terminal  or  nearly  so,  usually  solitary,  flowering  through  the  winter ; 
originally  of  6  to  7  obovate,  red  petals,  but  by  cultivation  changed  to 
white  and  variegated  colors,  and  double  forms,  to  as  many  as  300  varieties. 
Stamens  normally  50  or  more,  changed  mostly  to  petals  as  in  the  rose. 

II.  GORDONIA,  Ellis.  Trees  or  shrubs,  with  thick,  ever- 
green leaves,  and  large,  white,  solitary  flowers  on  axillary 
peduncles.  Sepals  5,  roundish,  concave,  imbricated.  Petals  5, 
thick,  obovate,  imbricated.  Stamens  many,  united  in  5  sets, 
one  set  adhering  to  the  base  of  each  petal.  Style  1.  Capsule 
ovoid,  woody,  5-celled.     Seeds  2  or  more  in  each  cell. 

1.  6.  LasiAnthus,  L.  Loblolly  Bat.  A  large  tree,  of  the  swamps 
near  the  coast  from  Va.  to  Fla. ;  in  ornamental  cultivation  a  shrub  8°  to 
10°  high.  Leaves  obovate-lanceolafe,  narrowing  to  the  base,  finely  ser- 
rate, 4'  to  6'  long,  smooth,  shining,  dark  green  above,  clustered  at  the 
ends  of  the  branches.  Flowers  white,  about  2'  across,  on  peduncles  half 
the  length  of  the  leaves.  Petals  oblong-ovate.  Sepals  small,  silky  out- 
side. Stamens  short,  on  a  fleshy  5-lobed  cup  adhering  to  the  base  of  the 
petals.    July,  Aug. 


Order  18.    MALVACEAE  —  Mallow  Family 

Innocent,  mucilaginous  herbs  or  shrubs,  with  tough, 
fibrous  bark,  alternate,  mostly  palmately  veined  leaves, 
small,  deciduous  stipules,  and  regular,  perfect,  rarely  im- 
perfect flowers.  Sepals  5,  valvate  in  the  bud,  united 
below,  and  often  subtended  by  a  calyx-like  involucel. 
Petals  5,  convolute  in  bud,  hypogynous.  Stamens  many, 
monadelphous,  attached  at  the  base  to  the  short  claws 
of  the  petals  and  forming  a  column  around  the  pistils. 
Ovaries  united,  becoming  a  several-celled  pod,  or  a  ring 
of  1  to  several-seeded  carpels,  separating  when  ripe.  An- 
thers kidney-shaped,  1-celled,  opening  along  the  top.  Seeds 
usually  kidney-shaped,  with  little  if  any  albumen  and  a 
curved  embryo. 

Key  to  Genera 


Calyx  with  lnvoluerate  bracts. 

Bracts  small,  6  to  9.    Fruit  indehiscent,  1-seeded  carpels 

Bracts  small,  8.    Fruit  Indehiscent,  1-seeded  carpels 

Bracts  small,  several.    Fruit  a  5-celled,  5-seeded  pod 

Bracts  small,  many.    Fruit  a  5-celled,  many-seeded  pod 

Bracts  large,  8,  leaf-like,  toothed.    Fruit  a  pod    . 

Calyx  without  involncrate  bracts. 

Carpels  1-seeded.    Flowers  dioecious    .... 

Carpels  1-seeded.    Flowers  perfect       .... 

Carpels  8  to  9-seeded.    Flowers  perfect 

*  See  some  fuller  flora. 


.     ALTHJBA  I 

MALVA  II 

KOSTBLtfTZKYA  # 

.     HIBISCUS  V 

GOSSYPIUM  VI 


KAPJfeA      # 

.      SIDA    III 

ABUTILOH    IV 
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I.  ALTHiEA,  L.  Woolly  or  hairy  perennials.  Calyx  6- 
cleft,  with  a  6  to  9-cleft  involucel.  Petals  5.  Stamens 
bearing  their  anthers  at  the  top  of  the  column.  Styles  many, 
stigmatic  along  the  inner  side.  Carpels  as  many  as  the  styles, 
1-seeded,  indehiscent,  arranged  circularly,  separating  and  fall- 
ing away  when  ripe. 

1.  A.  officinalis,  L.  Marsh  Mallow.  An  Old  World  perennial, 
naturalized  in  the  borders  of  the  salt  marshes  along  the  coast  of  New  Eng. 
and  N.Y.  Stem  erect,  branching,  2°  to  4°  high,  covered  with  woolly  down. 
Leaves  velvety  on  both  sides,  ovate,  lower  ones  sometimes  cordate,  den- 
tate, often  3-lobed.  Flowers  pink  or  pale  purple,  12"  to  18"  across,  in 
axillary  and  terminal  racemes.  The  thick  root  furnishes  mucilage  and 
an  ingredient  of  the  sweetmeat,  marsh  mallows.    Aug.,  Sept. 

2.  A.  rbsea,  Cav.  Hollyhock.  .An  Old  World,  ornamental  biennial 
or  perennial,  widely  cultivated.  Stem  erect,  hairy,  simple,  8°  to  6°  high. 
Leaves  large,  rugose,  round-heart-shaped,  5  to  7-lobed  or  -angled,  dentate. 
Flowers  large,  nearly  sessile,  axillary,  and  in  a  long,  terminal  spike. 
Petals  single  or  double,  of  all  shades  of  pink,  purple,  yellow,  or  white. 
July  to  Sept. 

II.  MALVA,  L.  Mallow.  Old  World  herbs,  with  dentate, 
angled,  lobed,  or  dissected  leaves,  and  clustered  or  solitary 
flowers.  Calyx  5-cleft ;  involucrate  bracts  3,  distinct.  Petals 
5,  obcordate  or  truncate.  In  other  features,  the  same  as 
Althaea. 

Flowers  small.    Leaves  orbicular.    Stem  prostrate No.  1 

Flowers  small.    Leaves  orbicular.    Stem  erect No.  2 

Flowers  large.    Leaves  orbicular.    Stem  erect No.  8 

Flowers  large.    Leaves  5  to  7-parted.    Stem  erect No.  4 

1.  M.  rotundif&lia,  L.  Common  or  Low  Mallow.  A  very  common 
weed,  naturalized  in  gardens  and  around  dwellings  everywhere  from  Me. 
to  Tex.  Stem  prostrate,  from  a  deep  biennial  or  perennial  root.  Leaves 
roundish-heart-shaped,  obtusely  or  obscurely  6-lobed,  crenate,  on  very 
long  petioles.  Flowers  axillary,  clustered,  4"  to  7"  across ;  petals  pale 
pins  or  whitish,  notched,  twice  as  long  as  the  calyx  lobes.  Fruit  flat- 
tened, disk-like,  consisting  of  12  to  15  carpels  circularly  arranged,  giving 
occasion  to  the  children's  name  of  *'  cheeses."    June  to  Oct. 

2.  M.  crispa,  L.  Curled  Mallow.  A  tall,  simple,  erect,  smooth 
annual  from  Syria,  cultivated  for  foliage  and  somewhat  escaped  from 
gardens  in  northeastern  U.S.  Stem  6°  to  6°  high,  with  large,  rounded, 
angular-lobed,  toothed  leaves,  crisped  and  curled  around  the  margin. 
Flowers  small,  white,  crowded  in  the  axils.    June  to  Aug. 

3.  M.  sylve'stris,  L.  High  Mallow.  An  ornamental  biennial,  some- 
what escaped  from  gardens  and  naturalized  along  roadsides  in  the  Middle 
and  Western  States.  Stem  erect,  branched,  2°  to  4°  high.  Leaves  acutely 
6  to  7-lobed,  toothed.  Flowers  12"  to  18"  across.  Petals  reddish  purple 
with  darker  veins.    Carpels  about  10,  rugose.    June  to  Oct 

4.  M.  moschata,  L.  An  ornamental  perennial  of  the  gardens,  some- 
what escaped  from  cultivation.  Stem  erect,  hairy,  1°  to  2°  high,  with  the 
radical  leaves  orbicular  or  reniform,  and  those  of  the  stem  6-parted  with 
the  segments  once  or  twice  cleft  into  linear  lobes.  Flowers  white  or  pink, 
18"  across,  crowded  on  short  peduncles  on  the  tops  of  the  stem  and 
branches.    The  whole  plant  has  a  slight  musky  odor.    July. 
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HI.  SIDA,  L.  Branching  herbs  or  shrubs,  with  mostly  un- 
divided, serrate,  crenate,  or  lobed  leaves,  and  small,  axillary 
flowers.  Calyx  5-cleft,  without  involucrate  bracts.  Petals  5. 
Styles  5  to  12,  with  capitate  stigmas.  Ovary  with  as  many 
cells  as  styles.  Cells  1-seeded,  2-valved  or  2-beaked  at  the  top, 
separating  from  each  other  and  from  the  central  axis  when 
ripe. 

1.  S.  spinbsa,  L.  A  bushy  annual,  supposed  to  be  of  tropical  origin, 
widely  dispersed  as  a  weed  as  far  north  as  N.Y.  and  Iowa.  Stem  rigid, 
minutely  pubescent,  10'  to  2(y  high,  with  erect  branches.  Leaves  1'  to  2' 
long,  oblong-ovate  or  ovate-lanceolate,  serrate,  with  a  somewhat  spine-like 
tubercle  at  the  base  of  the  longer  petioles.  Flowers  axillary,  on  short 
peduncles,  2"  to  4"  wide.  Petals  obovate,  yellow,  soon  falling.  Fruit 
ovate,  separating  into  6  2-beaked  carpels.    July,  Aug. 

IV.  ABUTHON,  Tourn.  Herbs  or  shrubs,  with  long-stalked, 
heart-shaped,  angular,  or  lobed  leaves,  cells  of  fruit  3  to  9-seeded, 
and  other  characteristics  as  in  Sida  above. 

1.  A.  Aviclnnae,  Dicks.  Indian  Mallow.  Velvet  Leap.  A  stout, 
branched  annual,  8°  to  4°  high,  from  India,  naturalized  in  waste  places 
in  most  of  the  area  of  this  flora  except  the  extreme  north.  Densely  and 
finely  pubescent,  especially  the  large,  velvet-like,  round-heart-shaped, 
acuminate  leaves,  4'  to  12'  in  diameter.  Flowers  6"  to  9"  across,  yellow 
or  orange,  solitary  axillary  on  stout  peduncles  shorter  than  the  petioles. 
Fruit  about  1'  wide,  consisting  of  12  to  15  3-seeded  carpels,  each  dehis- 
cent at  the  top,  with  2  awned  beaks.    July  to  Oct 

2.  A.  striatum,  Dicks.  Striped  Abutilon.  A  smooth,  ornamental, 
greenhouse  shrub  from  Brazil,  with  large,  thin,  long-stalked,  3  to  6-lobed, 
maple-like  leaves.  Flowers  large,  bell-shaped  with  contracted  mouth, 
orange-yellow,  red  or  purple-veined,  and  drooping  on  long,  curving  pedun- 
cles.   A  continuous  bloomer. 

V.  HIBISCUS,  L.  Herbs,  shrubs,  or  trees,  with  petioled, 
palmately  parted,  or  veined  leaves,  and  usually  large,  showy, 
mostly  bell-shaped  flowers.  Calyx  5-cleft  or  5-toothed,  with 
many  linear,  subtending  bracts.  Stamens  many,  with  their 
anthers  along  much  of  the  length  of  the  5-toothed  or  truncate 
column.  Pistils  united  below,  with  5  distinct,  capitate  or 
peltate  stigmas.  Fruit  a  6-celled,  5-valved,  loculicidal,  many- 
seeded  pod. 

Native ;  tall,  perennial  herbs ••••         Noe.  1,  9 

Exotic ;  cultivated  or  escaped ;  a  tall  shrub        ........      No.  8 

Exotic ;  cultivated  or  escaped ;  annual  herbs Noe.  4,  5 

1.  H.  Moscheutos.  L.  Swamp  Rose  Mallow.  Marsh  Hibiscus 
A  tall  perennial,  of  brackish  marshes  along  the  coast  from  Mass.  to  Fla. 
and  La. ;  also  near  the  Great  Lakes,  and  in  the  interior  near  salt  springs. 
Stem  round,  downy,  simple,  erect,  4°  to  8°  high.  Leaves  ovate  or  ovate- 
lanceolate,  y  to  V  long,  dentate,  palmately  veined ;  lower  ones,  some- 
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times  all,  with  2  lateral  lobes;  all  with  white,  soft  down  beneath,  nearly 
smoo  h  above.  Flowers  4'  to  V  wide,  rose-colored,  with  a  purple  or  crim- 
son center,  on  peduncles  sometimes  united  at  the  foot  with  the  petioles. 
Fruiting  calyx  not  inflated.    Seeds  smooth.    Aug.,  Sept. 

2.  H.  militaris,  Cay.  Halbebd-leavkd  Rose  Mallow.  A  tall, 
smooth  perennial,  of  river  banks  from  Pa.  to  Minn,  south  to  Fla.  and  La. 
Stem  3°  to  4°  high.  Leaves  thin,  3'  to  6'  long,  on  long,  slender  petioles, 
ovate  or  ovate-lanceolate,  with  cordate  or  truncate  base,  and  dentate  or 
serrate  margin ;  some,  or  sometimes  all,  hastately  S-lobed.  Flowers  2'  to 
3'  long,  pale  rose-colored,  with  purple  center,  axillary  or  in  terminal  clus- 
ters.    Calyx  in  fruit  inflated.    Seeds  silky.    Aug.,  Sept 

3.  H.  Syriacus,  L.  Tree  Hibiscus.  Shrubby  Althaea.  Rose  of 
Sharon.  An  ornamental,  tree-like  shrub  from  Syria,  sparingly  escaped 
from  cultivation  in  southern  N  J.  and  southward.  Nearly  smooth,  branch- 
ing, 10°  to  20°  high.  Leaves  wedge-ovate,  2'  to  6'  long,  short-petioled, 
strongly  3-ribbed,  sometimes  3-lobed,  dentate.  Flowers  short-peduncled, 
solitary,  axillary,  somewhat  bell-shaped,  2'  to  4'  across,  rose  or  purple, 
with  a  dark  base.  Varieties  in  cultivation  have  white,  red,  and  striped, 
single  and  double  flowers.  Capsule  ovoid,  about  1'  long,  splitting  into 
5  valves.    Very  abundant  on  the  Plain  of  Sharon  in  Syria.    Aug.,  Sept. 

4.  H.  Tribnum,  L.  Bladder  Ketmia.  Flower  op  an  Hour.  A 
low,  hairy  annual  from  southern  Europe,  escaped  from  gardens  and  some- 
what naturalized  from  New  Eng.  to  Fla.  and  here  and  there  in  the  interior. 
Leaves  deeply  3-parted,  with  lanceolate  segments,  the  middle  one  long- 
est, all  more  or  less  lobed  or  toothed.  Calyx  in  fruit  inflated,  membran- 
ous, b-angled,  veined,  hispid.  In  vol  u  crate  bracts  subulate,  entire.  Flowers 
many,  yellow,  with  purple  centre,  1'  to  2'  wide,  axillary  to  the  upper  leaves, 
withering  in  a  few  hours.    Aug.,  Sept 

5.  H.  escul6ntu3,  L.  Okra  or  Gumbo.  A  half-hardy,  East  Indian 
annual,  cultivated  for  its  pods  used  in  cookery.  Stem  terete,  erect,  2°  to 
6°  high.  Leaves  rounded,  heart-shaped,  8'  to  10'  wide,  with  3  to  6 
oblong,  toothed  lobes  and  bristly  petioles  6'  long.  Flowers  1'  to  2'  long, 
solitary,  axillary,  greenish-yellow,  with  a  crimson  center,  on  peduncles 
1'  long.  Involucrate  bracts  about  5,  caducous.  Calyx  split  down  one 
side,  falling  oh*  early.  Pod  ribbed  or  angled,  long-pyramidal,  8#  to  6* 
long. 

VI.  GOSSYPIUM,L.  Cotton.  Herbs  or  shrubs,  with  usually 
palmately  lobed  leaves  and  yellow  or  purple  flowers.  Calyx 
cup-shaped,  obtusely  5-toothed,  subtended  by  3  large,  leaf- 
like bracts.  Stamens  very  many,  with  the  anthers  along  the 
column.  Styles  united.  Stigmas  3.  Capsule  3  to  5-celled, 
few  or  many-seeded.  Seeds  woolly.  The  species  are  very 
much  confused. 

1.  G.  herbaceum,  L.  Common  Cotton.  An  annual  of  disputed  nativ- 
ity, but  probably  Asiatic,  cultivated  as  the  chief  staple  of  the  Southern 
States.  Stem  3°  to  5°  high.  Leaves  with  3  to  5  short,  roundish  lobes; 
upper  ones  often  with  only  2  or  3 ;  with  but  one  gland  beneath.  Flowers 
8'  wide,  light  yellow,  with  a  purple  center.  Seeds  brownish.  Sown  in 
the  spring,  harvested  in  autumn. 

2.  G.  BarbadSnse,  L.  u  Sea  Island  Cotton.  A  West  Indian  annual 
or  biennial  (?),  somewhat  shrubby  at  base,  cultivated  mainly  along  the 
coast.  Glands  on  the  midvein  8.  Leaves  with  the  lobes  lance-ovate  and 
taper-pointed.  Seeds  black.  Cotton  long  and  silky.  Sown  in  Sept  and 
Oct. 
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Order  19.    TILIACEjE  —  Linden  Family 

Trees  or  shrubs,  rarely  herbs,  with  simple,  mostly  alter- 
nate leaves,  usually  small,  deciduous  stipules,  and  axillary 
or  terminal,  regular,  hypogynous,  polyandrous  flowers. 
Sepals  5,  rarely  3  or  4,  deciduous,  valvate  in  the  bud. 
Petals  as  many  or  fewer,  or  none ;  usually  imbricated  in 
the  bud.  Stamens  mostly  polyadelphous.  Anthers 
2-celled,  versatile.  Ovary  free,  sessile,  compound,  of  2 
to  10  cells.  Fruit  dry  or  fleshy,  2  to  10-celled,  or  by  abor- 
tion 1-celled.  In  its  mucilaginous  properties  and  fibrous 
bark,  the  order  resembles  the  preceding  one. 

L  TTLIA,  L.  Linden  or  Lime  Tree.  Basswood.  Trees, 
with  heart-shaped,  serrate,  oblique  leaves,  and  white  or  cream- 
colored  flowers  in  axillary  or  terminal  cymes  on  peduncles  attached 
for  half  their  length  to  the  midvein  of  a  large,  leaf  like,  ligulate 
bract.  Sepals  5,  colored.  Petals  5,  oblong-spatulate,  alternate 
with  the  sepals,  sometimes  with  a  petaloid  scale  at  the  base  of 
each.  Stamens  many,  free  or  polyadelphous.  Ovary  5-celled, 
with  2  ovules  in  each  cell.  Fruit  globose,  nut-like,  in  dehiscent, 
becoming  1-celled,  1  to  2-seeded.  Albumen  hard.  Embryo 
with  broad,  thin,  5-lobed,  wrinkled  cotyledons. 

Petals  with  petaloid  scales No*.  1,  2,  8 

Petals  without  petaloid  scales No.  4 

1.  T.  Americana,  L.  Basswood.  American  Linden.  Whitewood. 
A  large  tree,  with  thick,  dark  gray,  furrowed  bark,  60°  to  76°  high,  and 
2°  to  4°  in  the  diameter  of  its  trunk,  growing  in  rich  woods  and  lowlands 
from  Me.  to  Ga.  and  westward.  Leaves  obliquely  broad-heart-shaped,  acu- 
minate, 6'  to  6'  long  by  tt'  to  4'  wide,  thick,  with  sharp,  irregular  teeth, 
smooth,  dark  green,  shining  above,  and  smooth  but  paler,  with  tufts  of 
brown  hairs  in  the  axils  of  the  veins  beneath.  Peduncular  bract  linear- 
oblong,  yellowish,  usually  with  tapering  base.  Stamens  clustered  with 
the  petaloid  scales,  which  are  nearly  as  long  as  the  petals.  Fruit  gray, 
downy,  ovate,  the  size  of  small  peas.  Wood  white,  soft,  free  from  knots, 
much  used  in  cabinet  work.    May,  June. 

2.  T.  pub£scens,  Ait.  Downy  Linden.  Small-leaved  Basswood. 
A  smaller  tree  than  No.  1,  with  a  more  southerly  range,  —  from  L.I 
southward  and  westward,  —  thinner  and  smaller  leaves,  2'  to  3'  long,  a 
rusty  down  on  twigs,  leaves,  and  fruit,  and  the  peduncular  bracts  more 
rounded  at  the  base.  Its  average  height  is  40°  to  60^,  with  a  trunk  1°  in 
diameter.  Leaves  smooth  above,  but  pubescent  or  even  densely  woolly 
beneath. 

3.  T.  heterophyUa,  Vent.  White  Basswood.  A  forest  tree,  found 
in  the  Alleghanies  and  Blue  Ridge  from  southern  Pa.  to  Fla.  and  west  to 
IU.  and  Ala.     It  is  somewhat  smaller  than  No.  1,  but  differs  mainly  in 

brief  flora — 6 
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having  larger  and  more  oblique  leaves,  silvery  white  and  velvety  beneath, 
with  purple  ribs  and  narrower  petaloid  scales. 

4.  T.Europ&a,  L.  Lime  Tree.  European  Linden.  An  ornamental, 
European  tree,  with  denser  foliage,  smaller,  more  rounded,  more  numer- 
ous leaves,  and  on  shorter  petioles  than  No.  1  above,  but  easily  and  clearly 
distinguishable  from  any  of  the  above  American  species  by  the  absence  of 
the  petaloid  scales  in  the  flowers.  Various  forms  of  this  and  other  Euro- 
pean species  are  also  cultivated  for  ornament. 


Order  20.    LINACEJS — Flax  Family 

Herbs,  rarely  shrubs,  with  alternate  or  opposite  leaves, 
and  regular,  perfect,  hypogynous,  nearly  symmetrical 
flowers.  Sepals  4  to  5,  imbricated,  persistent.  Petals  4  to 
5,  convolute,  alternate  with  the  sepals.  Stamens  4  to  5, 
united  at  the  base.  Ovary  1,  compound,  with  as  many 
cells  as  styles,  or  twice  as  many  by  a  false  partition.  Fruit 
generally  a  globose  capsule,  splitting  into  5  2-seeded  car- 
pels, each  more  or  less  2-celled. 

I.  LINUM,  L.  Flax.  Herbs,  with  a  bark  of  tough  fibers, 
alternate  or  opposite,  simple,  entire,  narrow,  sessile,  exstipulate 
leaves,  often  with  glands  for  stipules,  and  nearly  symmetrical 
flowers.  Sepals,  petals,  stamens,  and  styles  5.  Capsule  as  in 
the  description  of  the  family.  Seeds  flattened,  mucilaginous, 
with  little  or  no  albumen,  and  a  large,  oily  embryo. 

Flowers  blue  ..............     Nos.  1,  2,  8 

Flowers  yellow       •••••••••••••        Nos.  4, 5 

Flowers  red  or  crimson         ••••••••••••      No.  6 

1.  L.  nsitatissimnm,  L.  Common  Flax.  A  cultivated  annual,  some- 
what escaped  and  naturalized  by  roadsides  and  in  waste  places.  Stem 
erect,  1°  to  2°  high,  slender,  terete,  striate,  smooth,  somewhat  glaucous, 
branching  above.  Leaves  alternate,  3-veined,  linear-lanceolate,  6"  to  18" 
long.  Flowers  rich  blue,  6"  to  8"  across,  in  a  corymbose,  leafy  panicle. 
Petals  wedge-shaped,  crenulate,  twice  as  long  as  the  ovate,  acuminate 
sepals.  Native  country  unknown.  Cultivated  from  the  remotest  antiquity 
^see  Gen.  xli.  42)  for  the  fiber  of  its  bark.  The  seeds  are  the  source  of 
linseed  oil,  and  are  used  medicinally.    June,  July. 

2.  L.  per6nne,  L.  Perennial  Flax.  A  smooth,  Old  World,  orna- 
mental perennial,  with  scattered,  linear  leaves  and  pale  blue  flowers  on 
slender  pedicels,  and  with  emarginate  petals.  Pink  and  white  varieties 
also  occur.  Petals  3  or  4  times  as  long  as  the  sepals.  Flowers  dimorphic. 
June,  July. 

3.  L.  Lewisii,  Purbh.  Lewis's  Wild  Flax.  A  perennial,  of  the 
prairies  from  Minn,  to  Tex.  and  westward,  with  stem  1°  to  2°  high,  and 
blue  flowers  12"  to  18"  across.  Differs  from  No.  2  mainly  in  its  flowers 
not  being  dimorphous.  In  other  respects  so  much  like  it  as  to  have  been 
regarded  by  some  as  a  mere  variety,  L.  Perenne,  Var.  Lewisii,  Eat. 
and  Wright. 
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4.  L.  VirrinUmnn,  L.  An  annual,  or  by  its  suckers  a  perennial,  herb, 
common  in  dry  woods  and  shady  places  from  New  Eng.  to  Ga.  Stem 
smooth,  slender,  terete,  upright,  1°  to  2°  high,  simple  below,  corymbously 
branching  above.  Leaves  oblong-lanceolate  or  oblanceolate,  6"  to  8"  long, 
the  lower  often  opposite  and  spatulate.  Flowers  yellow,  3"  to  5"  across. 
July,  Aug. 

5.  L.  striatum,  Walt.  (L.  DiFFfcsuM,  Wood.)  A  perennial,  of  wet 
and  boggy  grounds  from  Mass.  to  111.  and  southward.  Stems  in  groups, 
erect  or  ascending,  somewhat  viscid  and  with  their  short,  racemose 
branches  striated  with  about  4  sharp  angles  or  wings  decurrent  from  the 
bases  of  the  leaves.  Stem  leaves  larger  and  broader  than  in  No.  4 ;  branch 
leaves  very  small.    Flowers  yellow,  very  small.    July. 

6.  L.  grandifldnun,  Debf.  Red  or  Crimson  Flax.  An  ornamental 
perennial  from  North  Africa,  cultivated  as  a  hardy  annual,  with  a  smooth, 
erect  stem,  branching  above,  about  1°  high,  and  elliptic-lanceolate  oi 
linear-lanceolate  leaves.  Flowers  bright  crimson,  V  in  diameter,  with 
broadly  obovate  petals  and  ciliate-serrulate  sepals  and  bracts.    July. 


Order  21.    GERANIACEJE  —  Geranium  Family 

Herbs  or  shrubby  plants,  with  swollen  joints,  alternate 
or  opposite,  palmately  veined,  stipulate  leaves  and  perfect, 
symmetrical,  hypogynous  flowers.  Sepals  and  petals  5, 
the  former  imbricated  in  the  bud  and  persistent.  Sta- 
mens usually  10,  monadelphous  at  base,  the  5  exterior 
ones  shorter  and  often  abortive.  Ovary  deeply  5-lobed, 
consisting  of  5  long-styled  carpels,  each  2-ovuled,  but  1- 
seeded  in  fruit,  when  they  separate  elastically  from  the 
elongated  receptacle  on  their  persistent  styles  curving 
upward.     Seeds  without  albumen. 

Key  to  Genera 

Corolla  regular*    Perfect  stamens  10    ........   GBRAlflUM  I 

Corolla  regular.    Perfect  stamens  5     ........      BRODIUM  # 

CoroDa  Irregular.    Perfect  stamens  usually  T      .....    PELARGONIUM  II 

*  See  some  fuller  flora. 

I.  GERANIUM,  L.  Crane's-bill.  Mostly  herbs,  with  fork- 
ing stems,  stipulate,  palmately,  rarely  pinnately,  divided,  cleft, 
lobed  or  dissected  leaves,  and  regular,  5-merous  flowers.  Sta- 
mens 10,  perfect,  each  of  the  5  inner  and  longer  ones  with  a 
gland  at  the  base.  Fruit  long-Deaked,  like  a  crane'8  bill,  whence 
the  vernacular  as  well  as  the  botanical  name,  the  Greek  "  gera- 
nos"  signifying  a  crane.  Erodium,  Tieron's  bin,  and  Pelargo- 
nium, stores  bill,  are  so  named  for  the  same  reason.  Styles 
smooth  inside  and  adhering  to  the  upper  part  of  the  recep- 
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tacle  after  curving  upward  from  its  base.     Peduncles  1  to 
3-flowered. 

Flowers  large,  1*  across.    Perennial No.  1 

Flowers  small,  2  '  to  6"  across.    Annual  or  biennial.    Leaves  ternately  divided    .      No.  2 
Flowers  small,  2"  to  6"  across.    Annual.    Leaves  palmately  lobed        .       .       .      No.  8 

1.  G.  maculatum,  L.  Wild  or  Spotted  Geranium  or  Crane's-bill. 
A  handsome  perennial,  of  open  woods  and  fields  from  New  Eng.  to  Ga., 
Ala.,  and  Mo.  Stem  from  a  thick  rootstock,  erect,  1°  to  2°  high,  dichoto- 
mous,  hairy.  Leaves  8'  to  6'  wide,  palmately  3-lobed,  with  wedge-shaped 
segments  which  are  entire  at  base  but  lobed  and  cut  at  the  top.  Radical 
leaves  with  long  petioles;  stem  ones  with  much  shorter  ones  and  oppo- 
site. Flowers  pink-purple,  12"  to  18"  across.  Petals  entire.  Sepals  awn- 
pointed.  The  specific  name  refers  to  the  whitish  spots  or  blotches  on  the 
older  leaves.     Rootstock  very  astringent.    April  to  July. 

2.  G.  Roberti&num,  L.  Herb  Robert.  Red  Robin.  A  strong- 
scented  annual  or  biennial,  of  rocky  places  from  New  Eng.  to  Va.,  Ky.,  and 
Mo.  Stem  reddish,  somewhat  hairy,  diffuse,  weak,  erect  or  decumbent, 
6'  to  18'  high.  Leaves  8-divided  or  b-divided  to  the  base,  the  segments 
twice  pinnatifid.  Flowers  red-purple,  about  0"  across.  Petals  entire, 
twice  as  long  as  the  awned  sepals.  Capsules  wrinkled,  keeled.  A  plant 
common  also  to  the  Old  World,  where  it  is  known  as  "  Herb  Robert" 
from  its  supposed  medicinal  use  by  Robert,  Duke  of  Normandy,  and  as 
u  Red  Shanks  "  among  the  Scotch  Highlanders,  from  its  red  stems.  May 
to  Oct. 

3.  G.  Carolinianum,  L.  A  stout  annual,  common  in  barren  soils  from 
New  Eng.  to  Fla.  and  Tex.  Stem  diffusely  branching  from  the  base  as 
well  as  above,  8'  to  15'  high.  Leaves  deeply  b~parted,  the  segments  cleft 
and  cut  into  oblong,  toothed  lobes.  Flowers  pale  pink,  4"  to  0"  across, 
in  close  clusters  on  short  pedicels  and  peduncles.  Petals  notched,  no 
longer  than  the  ciliate,  awn-pointed  sepals.  Carpels  hairy.  Seeds  red- 
dish-brown, minutely  reticulated,  ovoid-oblong.    April  to  Aug. 

II.  PELARGONIUM,  L'Her.  Ornamental,  perennial  herbs 
or  shrubby  plants,  mostly  from  South  Africa,  known  popu- 
larly as  "  geraniums  "  according  to  their  original  classification 
by  Linnaeus  in  1753.  L'Heritier  founded  this  genus  for  them 
in  1787.  Leaves  opposite,  rarely  alternate,  stipulate,  entire, 
toothed,  lobed,  or  variously  cleft  or  divided.  Flowers  irregu- 
lar, usually  in  umbels  or  axillary  peduncles.  Sepals  5,  imbri- 
cate in  the  bud,  united  at  the  base,  the  upper  segment  having 
a  spur  adnate  to  the  pedicel.  Petals  5,  the  two  upper  ones 
differing  more  or  less  from  the  others  in  form  or  size.  Sta- 
mens 10 ;  7  with  anthers ;  3  without.  Pistils,  fruit,  etc.,  as  in 
Geranium, 

From  nearly  or  quite  200  original  species,  cultivation  has  produced  such  a  host  of  varie- 
ties that  the  determination  of  the  relationship  wr  species  of  any  particular  specimen  is  often 
difficult  and  sometimes  impossible.  The  few  species,  accordingly,  that  are  given  below 
are  only  approximately  accurate. 

a.  Stems  trailing  or  climbing No.  1 

a.  Stems  erect,  shrubby,  very  short No.  4 

a.  Stems  erect,  shrubby,  2°  to  8°  high,    (b) 

b.  Leaves  round-cordate,  crenate,  not  deeply  lobed  or  cleft      .       .       .        Noa.  8,  8 
b.  Leaves  deeply  lobed  or  pinnatifid    ••««••••        Not.  5,  • 
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1.  P.  peltatum,  Ait.  Ivy-leafkd  Geranium.  A  trailing  or  climbing 
plant,  with  weak,  straggling,  angular  branches.  Leaves  fleshy,  generally 
smooth,  peltate,  with  5  angular  lobes,  the  margins  entire.  Flowers  pink, 
varying  to  white,  large  or  small,  with  the  2  upper  petals  erect  and  blotched 
or  striped,  the  8  lower  smaller  and  separated  from  the  upper  ones  in  a 
2-lipped  fashion,  in  4  to  8-pediceled  umbels,  on  elongated  peduncles.    July. 

2.  P.  zona le,  Willi).  Horseshoe  Geranium.  One  of  the  most  com- 
mon species,  with  a  thick,  erect,  shrubby  stem,  2°  to  8°  high,  and  round- 
ish, cordate,  toothed,  long-petioled  leaves,  normally  and  usually  marked 
with  a  dark  horseshoe-shaped  zone.  Flowers  bright  scarlet,  nearly  sessile, 
in  umbels  on  long  peduncles,  the  color  varying,  however,  from  cultiva- 
tion through  all  shades  to  pure  white,  the  zone  also  sometimes  disappear- 
ing. Calyx  tube  4  or  5  times  as  long  as  the  segments.  Petals  narrow, 
wedge-shaped  or  spatulate.  Aug.  One  of  the  most  marked  varieties  is 
Var.  marginale,  which  has  the  leaves  bordered  with  white. 

3.  P.  inquinans,  Ait.  Scarlet  Geranium.  A  shrubby  species,  about 
2°  high,  with  round-kidney-shaped,  crenate,  viscidly  pubescent  leaves  on 
short  petioles.  Flowers  many,  on  short  pedicels,  umbeled,  on  long  pedun- 
cles. Petals  broadly  obovate,  normally  intense  scarlet,  but  by  cultivation 
varying  through  all  shades  to  white.  The  parent  of  most  of  the  so-called 
44 scarlet  geraniums."  The  specific  name,  inquinans,  refers  to  the  stain- 
ing effect  on  the  fingers  in  handling  the  soft,  clammy  branches. 

4.  P.  odoratissimum,  Ait.  (P.  fragrans,  Sweet.)  Nutmeg-scented 
G.  Stem  very  short  and  shrubby,  with  long,  diffuse,  slender,  herbaceous 
branches.  Cultivated  mainly  for  the  strong  fragrance  of  the  foliage. 
Leaves  small,  long-petioled,  densely  pubescent  and  velvety,  round-cor- 
date, generally  3-lobed,  bluntly  toothed  or  crenate,  strongly  veined  be- 
neath. Flowers  very  small,  on  short  pedicels,  with  white  petals,  the  two 
upper  marked  with  red  lines.     Summer. 

5.  P.  quercifdlium,  Ait.  Oak-leaved  G.  A  common  shrubby 
greenhouse  plant,  about  3°  high,  with  a  much-branched,  rather  hairy  and 
glandular  stem,  and  long-petioled,  pinnately  lobed,  often  spotted  leaves. 
Leaf  lobes  2  to  3  pairs,  with  a  terminal  one,  oblong  and  again  toothed  or 
crenate.  Flowers  red  or  purplish,  rather  small,  3  to  6,  on  short,  umbeled 
pedicels. 

6.  P.  grav&olens,  Ait.  Heavy-scented  or  Rose-scented  G.  Simi- 
lar to  No.  5,  but  with  the  leaves  palmately  6  to  7-lobed,  the  lobes  oblong 
and  bluntly  toothed,  and  the  small,  pink,  or  light  purple  flowers  numerous 
and  nearly  sessile  in  heads  on  generally  long  peduncles.  Leaves  very 
fragrant 

Order  22.    OXALIDACEJS.  —  Wood  Sorrel  Family 

Leafy-stemmed  or  stemless  herbs,  with  acid  juice,  alter- 
nate or  radical,  compound  leaves,  and  regular,  hypogynous, 
5-merous  flowers.  Sepals  imbricated  ;  petals  convolute  in 
bud  ;  the  former  persistent.  Stamens  10,  often  monadel- 
phous  at  base.  Styles  5,  distinct  or  united.  Ovary  and 
capsule  5-celled;  each  cell  2  to  several-seeded.  Embryo 
straight,  in  fleshy  albumen. 

L  OXALIS,  L.  Wood  Sorrel.  Annual  or  perennial  herbs, 
with  trifoliolate  leaves  and  obcordate  leaflets,  drooping  and 
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closing  in  the  evening.  Sepals  distinct  or  united.  Petals 
much  longer  than  the  sepals,  sometimes  cohering  at  base,  and 
soon  withering.  Stamens  10,  perfect,  united  at  base,  alternate 
ones  shorter.  Styles  5,  distinct,  sometimes  persistent.  Stigmas 
capitate.  Capsule  5-lobed;  the  5  cells  opening  loculicidally, 
the  valves  remaining  attached  to  the  axis.  Seeds  2  or  more 
in  each  cell.  Several  species  produce  also  cleistogaraous  flow- 
ers, and  the  ordinary  flowers  are  often  dimorphous  or  tri- 
morphous. 

Stemless  species.    Flowers  solitary,  on  a  scape  • No.  1 

Stemless  species.    Flowers  nmbelled,  on  a  scape No.  S 

Leafy-stemmed  species.    Flowers  on  axillary  peduncle*  and  yellow        .       .  No.  8 

1.  0.  Acetos611a,  L.  Common  Wood  Sorbbl.  Shamrock.  A  stem- 
less perennial,  of  cold,  damp  woods  from  New  Eng.  to  Pa.  and  south- 
ward in  the  mts.  Leaves  from  a  creeping  rootstock,  on  petioles  3'  to  6' 
long,  with  broadly  obcordate  leaflets,  purplish  beneath.  Flowers  solitary, 
on  scapes  2'  to  5'  high.  Petals  white  or  pinkish  with  reddisJi  veins.  Pro- 
duces cleistogamous  flowers.    June,  July. 

Obi.  —  A  native  also  of  Ireland  and  of  the  Old  World  generally,  this  plant  is  probably  the 
most  rightful  claimant  of  several  to  being  the  real  •*  shamrock/*    See  bottom  of  page  108. 

2.  0.  vioUcea,  L.  Violet  W.  S.  A  stemless  perennial,  of  open  and 
rocky  woods  from  New  Eng.  to  Fla.  and  west  to  the  Rockies.  Leaves 
similar  to  those  of  No.  1,  but  arising  from  a  scaly  bulb,  from  which  also 
arises  the  flower  scape,  the  latter  bearing  at  its  summit  several  violet- 
petaled  flowers  in  an  umbel.    May,  June. 

3.  0.  stricta,  L.  Upright  Yellow  W.  S.  The  most  common  of 
all  our  wood  sorrels,  found  everywhere,  in  woods,  fields,  and  gardens, 
from  Me.  to  Tex.  An  annual  or  perennial.  Stem  erect,  3'  to  12'  high, 
leafy,  terete,  smooth,  with  axillary,  2  to  3-flowered  peduncles  longer  than 
the  petioles.  Flowers  yellow,  in  cymose  umbels,  varying  like  the  plant 
very  much  in  size.  Petals  usually  reddish  at  base.  Pods  erect,  columnar, 
narrowing  abruptly  at  the  top. 

0&0.  —  This  species,  from  its  wide  range  and  varied  habitat,  necessarily  varies  very 
ranch,  and  is  liable  to  be  confounded  with  several  other  native  species  and  with  one  intro- 
duced, cosmopolitan  one,  all  omitted  here  for  want  of  space.  For  these  see  Dr.  Britton's 
Manual  or  Britton  and  Brown's  Flora, 


Ordbb  23.     BALSAMINACEJS  —  Jbwblweed  Family 

Tender,  succulent  herbs,  with  watery  juice,  alternate, 
simple,  exstipulate  leaves,  and  very  irregular,  unsymmet- 
rical  flowers.  Sepals  colored,  scarcely  distinguishable 
from  the  petals;  the  2  sets  consisting  of  6  hypogynous 
segments,  the  2  outer  ones  small  and  oblique,  clearly 
sepals,  as  probably  also  the  next,  a  large  spurred  hood. 
Opposite  this  last  is  what  may  be  regarded  as  a  notched 
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petal,  and  within  and  at  right  angles  to  this  2  unequally 
lobed  petals.  Stamens  5,  hypogynous,  with  connivent 
scales  on  the  inner  side  of  the  short  filaments.  Stigma 
sessile,  5-lobed.  Capsule  oblong,  5-celled,  bursting  elas- 
tically,  on  being  touched,  into  5  spirally  coiling  valves, 
and  scattering  the  seeds.  Seeds  several  in  each  cell. 
Embryo  straight,  without  albumen.  Cleistogamous  flow- 
ers are  often  produced. 

I.  IMPATIENS,  L.  Jewelweed.  Touch-me-not.  Erect, 
branching  herbs,  with  smooth,  pellucid  stems  and  swollen 
joints.  With  the  exception  of  a  solitary  Asiatic  species,  the 
only  genus  of  the  family  and,  accordingly,  already  described 
above. 

1.  I.  fiilva,  Nutt.  Tawny  or  Spotted  Jewelweed.  A  smooth 
annual,  2°  to  4°  high,  common  in  wet,  shady  places  from  Me.  to  Dak. 
and  south  to  Fla.  and  Mo.  Leaves  thin,  elliptic-ovate,  coarsely  toothed, 
1'  to  3'  long,  on  slender  petioles.  Peduncles  axillary,  2  to  4-flowered, 
with  drooping,  bracted  pedicels.  Flowers  deep  orange,  mottled  with 
brown  spots ;  the  horizontal  hood,  9"  to  12"  long,  ending  in  a  closely 
reflexed,  slender  spur  half  its  length.  Nearly  white  and  spotless  forms 
sometimes  occur.    July  to  Oct. 

2.  I.  pallida,  Nutt.  Pale  Jewelweed  oe  Touch-me-not.  A  simi- 
lar species  to  the  preceding  in  appearance,  habitat,  and  range,  but  with 
larger  leaves  and  flowers,  and  the  latter  pale  yellow \  sparingly  dotted,  and 
the  recurved  spur  less  than  a  third  the  length  of  the  dilated,  obtuse  hood. 
Leaves  2'  to  4'  long.    July  to  Oct. 

3.  I.  Balsamina,  L.  Garden  Balsam.  An  ornamental  annual  from 
India,  with  erect,  branched  stem,  1°  to  2°  high,  crowded,  lanceolate,  ser- 
rate leaves,  the  upper  alternate,  the  lower  opposite,  and  clustered,  short- 
stalked,  short-spurred  flowers  in  the  axils.  Colors  mostly  red  and  white, 
but  varying  greatly  in  cultivation.    Flowers  often  double.    Summer. 


Order  24.    TR0PAS0LACEA3  —  Indian-cress    Family 

Smooth,  mostly  climbing,  twining,  or  trailing  herbs 
from  South  America,  with  alternate,  peltate,  or  palmate 
leaves,  showy,  irregular,  unsymmetrical  flowers,  and  a 
watery  juice,  with  the  pungency  and  properties  of  the 
Mustard  family.  Calyx  5-cleft,  colored,  projecting  behind 
in  a  long,  hollow  spur.  Petals  5,  sometimes  fewer,  the 
lower  with  claws,  the  2  upper  without  claws  and  inserted 
at  the  opening  of  the  spur.  Stamens  6  to  10,  separate, 
unequal,  perigynous.    Ovary  of  3  carpels.    Style  1.    Stig- 
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mas  3.     Fruit  separating  into  3  fleshy,  closed,  1-seeded 
nuts.     Seeds  large,  without  albumen. 

I.  TROPJEOLUM,  L.  Indian  Cress.  Characteristic  fea- 
tures substantially  those  of  the  order. 

1.  T.  ml  jus,  L.  Nasturtium.  A  smooth  annual  from  Pern,  climb- 
ing by  its  long  petioles,  or  sometimes  low  and  not  climbing,  cultivated  for 
ornament  and  for  its  young  pods  and  seeds,  which  are  pickled  as  a  sub- 
stitute for  capers,  and  in  England  sometimes  also  for  its  pungent  leaves, 
used  in  salads  like  cress.  Leaves  roundish,  obscurely  lobed,  2'  to  8'  in 
diameter,  peltate,  with  the  long  petiole  inserted  near  the  center.  Flowers 
large,  showy,  orange-colored,  with  deeper-colored  blotches,  varying  to  all 
shades  of  yellow  and  red.  Spur  straight,  slender.  Petals  entire  or  undu- 
late ;  the  2  upper  remote  from  the  3  lower,  which  have  fringed  claws. 
Double-flowered  forms  occur.    June  to  Oct. 


Order  25.    RUTACEjB  —  Rue  Family 

Shrubs  or  trees,  or  rarely  herbs,  with  exstipulate  leaves 
dotted  with  pellucid  glands  containing  a  volatile,  aromatic 
or  acrid  oil,  and  regular,  perfect  or  polygamous,  hypogy- 
nous,  3  to  5-merous  flowers.  Stamens  as  many  or  twice 
as  many  as  the  sepals,  or  rarely  more  numerous,  as  in  the 
orange  and  lemon.  Pistils  2  to  5,  distinct  or  combined 
into  a  compound  ovary,  sometimes  raised  on  a  glandular 
disk.     Fruit  a  capsule  or  berry,  rarely  a  drupe. 

I.  RUTA,  L.  Rue.  Perennial,  strong-smelling,  Old  World 
herbs,  often  woody  at  base,  with  alternate,  simple  or  com- 
pound, gland-dotted  leaves,  and  perfect,  yellow  or  greenish 
flowers  in  terminal  corymbs  or  panicles.  Calyx  short,  4  to  5- 
lobed  or  -parted,  persistent.  .  Petals  4  to  5,  distinct,  imbricate. 
Stamens  8  to  10.  Capsule  globular,  4  to  5-lobed,  4  to  5-celled, 
many-seeded. 

I.  R.  graveolens,  L.  Common  Hue.  Herb  of  Grace.  A  bushy 
herb  from  southern  Europe,  2°  to  3°  high,  with  woody  base,  2  to  3-pin- 
nately  compound,  bluish-green,  strongly  dotted  leaves,  and  greenish-yel- 
low flowers  in  terminal  corymbs.  Leaflets  small,  6"  to  10"  long,  oblong 
or  obovate,  the  terminal  one  obovate-cuneate  and  notched  at  the  end. 
Flowers  6"  in  diameter ;  the  earliest  one  opening  with  the  parts  in  6's, 
the  rest  in  4's.     Petals  entire  or  slightly  toothed.    June  to  Sept. 

II.  XANTHOXYLUM,  L.  Trees  or  shrubs,  with  alternate, 
unequally  pinnate  leaves,  prickly  twigs  and  petioles,  and  po- 
lygamous, whitish  or  greenish,  mostly  small  flowers  in  axil- 
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iary  or  terminal  cymes.  Sepals  4  or  5,  or  wanting.  Petals  4 
or  5.  Stamens  in  sterile  flowers  as  many  as  the  petals;  in 
fertile  flowers,  rudimentary.  Pistils  2  to  5,  with  slightly  co- 
hering styles  and  separate  ovaries  becoming  in  fruit  2-valved 
pods,  with  1  to  2  smooth,  shining,  black  seeds. 

1.  X.  Americanum,  Mill.  Pricklt  Ash.  Toothache  Tree.  A 
shrub  or  small  tree,  10°  to  20°  high,  found  in  rocky  woods  and  thickets 
from  New  Eng.  to  Va.  west  to  Neb.  and  Mo.  Branches  armed  with  strong, 
brown,  conical  prickles.  Leaflets  5  to  11,  ovate,  18"  to  2'  long,  crenulate 
or  entire,  sessile  or  nearly  so,  equal  at  base,  downy  when  young,  smooth 
or  nearly  so  when  old.  Flowers  very  small,  greenish,  in  sessile,  axillary 
cymes,  appearing  before  the  leaves.  Sepals  waiting.  Petals  4  or  6. 
Capsules  ellipsoid,  black,  about  2"  long,  on  short  stipes,  1  to  2-seeded. 
The  bitter,  aromatic,  and  stimulating  bark  is  used  for  alleviating  tooth- 
ache.   April,  May. 

2.  X.  Clava-Hlrculis,  L.  (X.  CaroliniXkcm,  Lam.)  Southern 
Prickly  Ash.  A  small  and  very  prickly  tree,  of  the  southern  U.S.,  20° 
to  40°  high,  8'  to  10'  in  diameter,  found  along  streams  and  sandy  coasts 
from  southern  Va.  to  Fla.  west  to  Tex.  and  Ark.  Bark  light  gray,  with 
sharp  prickles  projecting  from  large,  corky  cones.  Leaflets  6  to  17,  nearly 
sessile,  ovate-lanceolate,  very  unequal  at  base  except  the  terminal  odd 
one,  crenulate,  smooth  and  shining,  2'  to  3'  long.  Flowers  many,  whit- 
ish, in  large,  terminal  cymes,  appearing  after  the  leaves.  Sepals  and  pet- 
als 4  to  5.    Pods  sessile.    June. 

III.  PTELEA,  L.  Unarmed  shrubs  or  small  trees,  with 
bitter  bark  and  alternate,  3  to  5-foliolate  leaves,  and  small, 
greenish-white,  polygamous  flowers  in  terminal  cymes.  Calyx 
short,  4  to  5-parted,  imbricated.  Petals  4  to  5,  imbricated, 
much  longer  than  the  calyx.  Stamens  in  the  sterile  flowers 
alternate  with  the  petals  and  longer;  in  the  fertile,  very 
short  and  imperfect.  Ovary  of  2  carpels  united.  Stigmas  2. 
Fruit  a  2-celled,  2-seeded  samara  with  a  broad  wing  all 
around  it. 

1.  P.  trifoliata,  L.  Shrubby  Trefoil.  Hop  Tree.  A  shrub  or 
small,  round-headed  tree,  from  6°  to  20°  high,  found  in  woods  and 
rocky  places  from  L.  I.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  long- 
petioled,  trifoliolate,  with  ovate,  pointed,  sessile  leaflets  2'  to  4'  long, 
downy  when  young.  Flowers  ill-scented,  about  6"  across,  in  terminal, 
compound  cymes.  Samara  8"  to  9"  in  diameter,  with  a  membranous, 
netted-veined,  emarginate  wing.  Often  cultivated  for  ornament.  Its 
bitter  fruit  is  used  as  a  substitute  for  hops.    June. 


Order  26.    SEMARUBACEjB  —  Quassia  Family 

Trees  or  shrubs,  nearly  allied  to  the  RutaceoB^  but  with- 
out dotted  leaves.  Represented  in  the  United  States  by 
only  one  species. 
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I.  AILANTHUS,  Desf.  Large,  Asiatic  or  Australian  trees, 
with  alternate,  odd-pinnate  leaves,  and  terminal  panicles  of 
small,  greenish-white,  dioecious  or  polygamous  flowers.  Calyx 
small,  5-cleft,  lobes  imbricated.  Petals  5,  valvate,  spreading. 
Stamens  10  in  the  sterile  flowers ;  2  or  3,  or  none,  in  the  fertile. 
Pistils  2  to  5,  with  united,  soon  separating,  lateral  styles,  becom- 
ing in  fruit  linear-oblong,  membranous,  veiny  samaras,  each 
with  1  seed  in  the  center. 

1.  A.  glandulosa,  Desf.  Chinese  Sumac.  Tree  of  Heaven.  A 
well-known  tree  from  China,  somewhat  naturalized,  cultivated  exten- 
sively in  towns  and  cities  on  account  of  its  rapid  growth.  Trunk  straight, 
40°  to  80°  high.  Bark  smooth,  brown.  Leaves  smooth,  1°  to  3°  long, 
with  long  petioles,  21  to  41,  short-stalked,  ovate-lanceolate,  acuminate 
leaflets,  each  with  1  or  2,  obtuse,  glandular  teeth  at  each  side  of  the 
base.  The  clusters  of  samaras  are  a  striking  feature  of  the  pistillate  trees 
in  autumn  ;  while  the  ill-scented  staminate  flowers  are  very  disagreeable 
in  the  early  summer.    May,  June. 


Order  27.    MELIACEJS  —  Bead-tree  or  Mahogany 

Family 

Trees  or  shrubs,  with  alternate,  exstipulate,  usually 
pinnately  compound  leaves,  and  regular,  terminal  or  axil- 
lary, panicled,  dioecious,  or  rarely  polygamo-dicecious 
flowers.  Calyx  and  petals  3  to  5-merous.  Stamens  6  to 
10,  united  into  a  long  tube,  with  the  anthers  sessile. 
Style  1.     Ovary  several-celled.     Fruit  dry  or  fleshy. 

I.  MELIA,  L.  Bead  Tree.  Asiatic  and  Australian  trees, 
with  pinnately  compound  leaves,  and  white  or  purplish  flowers 
in  large,  axillary,  profuse  panicles.  Calyx  5  or  6-parted.  Petals 
5  or  6,  linear-spatulate,  spreading.  Stamen  tube  with  a  10  to 
12-cleft  summit  and  10  to  12  anthers  in  the  throat.  Ovary 
5-celled,  with  2  ovules  in  each  cell,  becoming  a  small,  globose 
drupe  with  a  5-celled,  5-seeded  stone  or  nut.  These  nuts,  hav- 
ing a  natural  perforation  through  the  center,  have  been  used  for 
beads,  and  hence  the  name  "  bead  tree  "  given  to  all  the  species. 

1.  M.  Az6darach,  L.  Pride  of  India.  China  Tree.  Indian  Lilac 
A  tree  of  tropical  Asia,  30°  to  40°  high,  widely  dispersed  by  introduction, 
hardy  and  naturalized  in  the  southern  U.S.  Leaves  smooth,  deciduous, 
bipinnate,  with  ovate  or  lance-ovate,  serrate,  acuminate  leaflets.  Flowers 
fragrant,  lilac-colored.  Drupes  yellowish,  the  size  of  cherries,  with  a 
narcotic  pulp,  remaining  on  the  trees  through  the  winter.    April. 
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Order  28.    ILICACE^B  —  Holly  Family 

Shrubs  or  trees,  with  simple,  petiolate,  mostly  alternate, 
generally  coriaceous  leaves,  and  small,  regular,  4  to  8- 
merous,  white  or  greenish,  axillary,  polygamous  or  dioeci- 
ous flowers.  Stipules  small,  and  falling  early,  or  none. 
Calyx  free,  small,  usually  persistent.  Petals  distinct  or 
slightly  united,  hypogynous,  imbricate,  deciduous.  Sta- 
mens alternate  with  the  petals,  and  attached  to  the  short 
tube  at  their  base.  Ovary  1,  free,  4  to  8-celled,  becoming 
a  berry-like  drupe,  with  4  to  8  1-seeded  nutlets.  Embryo 
straight,  in  fleshy  albumen. 

I.  iLEX,  L.  Shrubs  or  trees,  with  evergreen  or  deciduous, 
alternate,  entire,  dentate  or  spiny  leaves,  small,  white  or 
whitish,  axillary,  solitary  or  clustered,  perfect  or  polygamous 
flowers,  and  red,  black,  or  sometimes  yellow,  berry-like  fruit, 
often  remaining  on  the  branches  through  the  winter.  Fertile 
flowers  usually  solitary ;  the  sterile  or  partly  sterile  in  clus- 
ters. Calyx  4  to  6-toothed.  Petals  4  to  6,  slightly  united 
at  base.  Stamens  4  to  6.  Drupe  small,  globose,  with  4  to  6 
nutlets. 

Berries  red. 

Leaves  evergreen.    True  hollies. 

Trees,  with  leaves  spiny-toothed   .       •••••••        Nob.  1,  3 

Shrubs  or  trees,  with  leaves  not  spiny-toothed Nos.  8,  4 

Leaves  deciduous.    Nutlets  striate       .........      No.  8 

Leaves  deciduous.    Nutlets  smooth Nos.  6,  7 

Berries  black.    Leaves  evergreen No.  8 

1.  I.  opaca,  Ait.  American  Hollt.  A  small  tree,  20°  to  40°  high, 
usually  with  a  conical  head,  found  in  moist  woods  from  southern 
Me.  to  N.J.,  near  the  coast,  thence  south  and  west  to  Fla.,  Tex.,  and 
southern  Mo.  Bark  light  gray,  smooth.  Leaves  2'  to  3'  long,  wavy- 
margined,  spiny-toothed,  sometimes  entire,  thick,  rigid,  evergreen,  smooth, 
dark,  shiny  green  above,  yellowish-green  beneath.  Flowers  with  the  - 
parts  usually  in  4's,  the  staminate  in  clusters,  the  fertile  usually  solitary. 
Drupes  red,  4"  to  6"  in  diameter.     Nutlets  ribbed.    June. 

2.  I.  Aquifdlium,  L.  European  Holly.  An  Old  World  tree,  10°  to 
40°  high,  sometimes  cultivated  in  the  U.S.,  but  not  hardy  N.  It  differs 
from  No.  1  mainly  in  having  its  leaves  ovate  and  wavy  and  more  glossy 
and  spiny,  with  berries  of  a  duller  red.  The  species  is  very  variable, 
and  many  varieties  are  in  ornamental  cultivation.    June. 

3.  I.  Dahdon,  Walt.  Dahoon  Holly.  A  shrub  or  small  tree,  6° 
to  20°  high,  found  in  low  woods  and  swamps  near  the  coast  from  southern 
Va.  to  Fla.  and  La.  Young  branches  pubescent.  Leaves  oblong-obovate 
or  oblong-lanceolate,  more  or  less  pointed  at  apex  and  base,  entire  or  nearly 
so,  coriaceous,  smooth,  shining,  evergreen,  dark  green  above,  usually 
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downy  beneath,  2;  to  4'  long,  on  petioles  2"  to  4"  long.    Drapes  red, 
2"  to  3"  in  diameter.     Nutlets  ribbed.    May. 

4.  I.  Cassine,  Cassena.  Yaupon.  A  busby  shrub,  6°  to  15°  high, 
found  along  the  coast  from  Va.  to  Fla.  and  Tex.  Leaves  smooth, 
shining,  evergreen,  oval  or  ovate-oblong,  obtuse,  crenate,  6"  to  18"  long. 
Drupes  scarlet,  globose,  2"  to  3"  in  diameter.  Nutlets  ribbed.  The  leaves 
are  used  for  Cassena  or  Yaupon  tea,  the  celebrated  "black  drink"  of 
the  North  Carolina  Indians.     May. 

5.  I.  decidua,  Walt.  Swamp  or  Meadow  Holly.  A  shrub  or 
small  tree,  6°  to  20°  high,  of  swamps  and  low,  wet  grounds  from  Va.  to 
Kan.  south  to  Fla.  and  Tex.  Leaves  deciduous,  wedge-oblong  or 
obovate,  1'  to  3'  long,  obtusely  serrate,  tapering  to  a  short  petiole. 
Drupes  red,  globose,  2"  to  3"  in  diameter.     Nutlets  ribbed.    May. 

6.  I.  verticillata,  Gbat.  Common  or  Virginia  Wintebberrt.  Black 
Alder.  A  shrub,  6°  to  10°  high,  common  in  moist  woods  and  swamps, 
from  Me.  to  Fla.  west  to  Wis.  and  Mo.  Leaves  deciduous,  oval,  obovate 
or  wedge-lanceolate,  acuminate,  2'  to  3;  long,  sharply  serrate,  dark  green 
and  nearly  smooth  above,  paler  and  pubescent  beneath,  turning  black  in 
autumn.  Flowers  all  on  very  short  peduncles,  with  the  parts  of  the  fertile 
ones  usually  in  6's,  rarely  in  6's,  7's,  or  8's ;  those  of  the  sterile  in  4's,  6's, 
or  6's.  Drupes  scarlet,  rarely  white,  3"  iu  diameter,  in  little,  apparently 
verticillate  clusters,  6-celled,  6-seeded.    June,  July. 

7.  L  laevigata,  Gray.  Smooth  Winterberrt.  An  erect  shrub,  6° 
to  0°  high,  of  erect  habit  and  gray,  warty  branches,  found  in  swamps  and 
wet  grounds,  from  Me.  to  Va.  It  resembles  the  preceding  species,  but  has 
its  leaves  lanceolate,  appressed- serrulate,  smopth  on  both  sides,  shining 
above,  and  turning  yellow  in  autumn.  Sterile  flowers,  solitary  or  some- 
times 2  together  on  slender  stalks  6"  to  9"  long ;  the  fertile  peduncles 
much  shorter,  with  orange-red  drupes  larger  than  those  of  No.  6  and 
ripening  sooner  on  very  thick  stalks.     May,  June. 

8.  I.  glabra,  Gray.  Inkbebry.  Evergreen  Winterberrt.  A 
handsome  shrub,  2°  to  4°  high,  with  coriaceous,  evergreen  leaves,  found  in 
sandy  soils,  swamps,  and  pine  barrens  from  Mass.  to  Fla.  and  La.,  chiefly 
near  the  coast.  Leaves  smooth,  shining,  dark  green  above,  paler  and 
often  black-dotted  beneath,  wedge-lanceolate,  somewhat  toothed  toward 
the  apex,  1'  to  2'  long,  on  short  petioles.  Drupes  black,  2"  to  3"  in 
diameter,  solitary,  on  peduncles  5"  long.    Nutlets  smooth.    June,  July. 


Order  29.    CELASTRACEfi— Staff-tree  Family 

Shrubs  or  trees,  with  simple  leaves,  minute,  caducous 

stipules   or   none,    and    small,    regular,   4    to    5-merous 

perigynous  flowers.     Sepals  and  petals  imbricated  in  bud. 

Stamens  as  many  as  and  alternate  with  the  petals,  and 

inserted  on  a  disk  filling  the  bottom  of  the  calyx  and 

sometimes  covering  the  2  to  5-celled  ovary.     Fruit  2  to 

5-celled,  free  from  the  calyx.     Seeds  few,  albuminous, 

ariled. 

Key  to  Genera 

Woody  vines.    Leaves  alternate CELA8TRUS      I 

Erect  or  decumbent  shrubs.    Leave*  opposite BUOHTMUS    11 
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I  CELASTRUS,  L.  Staff  Tree.  Mostly  climbing  shrubs, 
with  alternate,  petioled,  usually  deciduous  leaves,  and  incon- 
spicuous, greenish-white,  dioecious  or  polygamous  flowers  in 
terminal  or  axillary  clusters.  Calyx  cup-shaped,  5-cleft. 
Petals  and  stamens  5.  Capsule  globose,  3-celled,  3-valved, 
loculicidal.  Seeds  1  or  2  in  each  cell,  inclosed  in  a  scarlet 
ariL 

1.  C.  scandens,  L.  Shrubby  or  Climbing  Bittersweet.  Waxwork. 
A  twining  shrub,  growing  in  rich  soils  along  streams,  in  thickets,  and 
over  fences,  from  Me.  to  N.C.  west  to  Minn,  and  Kan.  Leaves  smooth, 
oblong-ovate,  pointed,  finely  serrate,  2'  to  4'  long.  Flowers  greenish, 
2"  across,  in  compound,  terminal  racemes.  The  capsules,  4"  to  6"  in 
diameter,  and  resembling  in  appearance  orange-colored  berries,  open  in 
autumn,  and  displaying  the  handsome  scarlet  aril,  remain  on  their  stems 
through  the  winter.    June. 

n.  EUONYMUS,  Tourn.  Spindle  Tree.  Erect,  procum- 
bent, or  trailing  shrubs,  with  4-angled  branches,  opposite, 
simple,  deciduous  or  evergreen  leaves,  and  small,  perfect, 
greenish  or  purple  flowers  in  loose  cymes  on  axillary  pedun- 
cles. Calyx  flat,  4  to  5-cleft.  Petals  4  to  5,  spreading, 
inserted  beneath  a  4  to  5-lobed  disk  covering  the  ovary. 
Stamens  4  to  5,  very  short,  inserted  on  the  disk.  Style  very 
short  or  none.  Capsule  3  to  5-celled,  loculicidally  3  to  5- 
valved.  Seeds  1  to  4  in  each  cell,  inclosed  in  a  red,  pulpy 
aril. 

1.  B.  atrgpurpnreus,  Jacq.  Burning  Bush.  Wahoo.  A  tall, 
upright  shrub  or  small  tree,  0°  to  20°  high,  in  low,  shady  woods  from 
N.Y.  to  Neb.  south  to  Fla.  Leaves  deciduous,  petiolate,  elliptic- 
ovate,  2'  to  6'  long,  pointed,  finely  serrate.  Peduncles  flattened,  many- 
flowered.  Flowers  dark  purple,  the  parts  usually  in  4's.  Capsules 
crimson,  smooth,  deeply  8  to  4-lobed,  drooping,  on  long  peduncles. 
June.* 

2.  B.  Americanus,  L.  Strawberry  Bush.  An  upright  or  straggling 
shrub,  2°  to  8°  high,  of  low,  moist  woods  and  river  banks  from  southern 
N.Y.  to  111.  south  to  Fla.  and  Tex.  Branches  4-angled,  ash-colored, 
at  wide  angles  with  the  stem.  Leaves  oval  to  oblong-lanceolate, 
crenulate,  1'  to  3'  long,  bright  green,  thickish,  almost  sessile.  Peduncles 
slender,  6"  to  12"  long,  1  to  3-flowered.  Flowers  greenish-purple,  with 
the  parts  mostly  in  6's.  Capsules  rough,  warty,  depressed,  crimson,  3  to 
5-lobed.    June. 

3.  B.  obovatus,  Nutt.  Running  Strawberry  Bush.  A  more  com- 
mon shrub  than  No.  2,  in  low,  wet  grounds  from  N.Y.  to  Pa.,  Ind., 
and  Ky.,  regarded  by  some  as  merely  a  variety,  but  recognized  by  others 
as  a  distinct  species.  With  similar  flowers  and  fruit,  it  differs  mainly  in 
having  its  stem  procumbent,  with  erect  branches,  1°  to  2°  high,  or  decum- 
bent, rarely  rising  more  than  1°  from  the  ground,  and  in  either  case  root- 
ing from  the  trailing  stem  or  branches.  Leaves  obovate,  V  to  2'  long, 
dull,  thin,  cuneate  at  base,  and  petioled.    April,  May. 

4*  9*  Japdnicus,  Thum.     Japanese  Strawberry  Tree.     Chinese 
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Box.  An  erect,  Asiatic,  evergreen  shrub,  8°  to  16°  high,  cultivated  and 
hardy  in  the  southern  U.S.  Leaves  shining,  bright  green,  obovate  to 
narrowly  elliptic,  18"  to  30"  long,  obtusely  serrate,  with  a  cuneate,  acute, 
or  obtuse  base.  Flowers  greenish-white,  with  the  parts  in  4's,  in  several- 
flowered  cymes  on  slender  peduncles.  Capsules  pink,  smooth,  depressed- 
globose.    Many  varieties  are  cultivated.    June,  July. 


Order  30.    RHAMNACEJE  —  Buckthorn  Family 

Erect  or  climbing,  often  thorny  shrubs  or  small  trees, 
with  simple,  usually  alternate  leaves,  and  small,  regular, 
perfect  or  polygamous,  sometimes  apetalous  flowers, 
usually  in  axillary  or  terminal  clusters.  Stipules  small, 
deciduous.  Calyx  4  to  5-toothed.  Petals  4  to  5,  or 
wanting.  Stamens  perigynous,  as  many  as  and  opposite 
the  petals  and  inserted  with  them  into  the  edge  of  the 
fleshy  disk  in  the  short  tube  of  the  calyx.  Fruit  a  drupe 
or  capsule  usually  2  to  4-celled,  with  1  seed  in  each  cell. 

Key  to  Genera 

Erect  shrub*  or  treot.    Flowers  In  axillary  clusters RHAMHPS       I 

Erect  or  depressed  shrubs.    Flowers  in  terminal  clusters  .       .       •       CBAN0THU8      II 
Twining  and  climbing  shrubs.    Flowers  in  terminal  panicles    .       .       BBRCHBMIA    HI 

I.  RHAMOTS,  L.  Buckthorn.  Shrubs  or  small  trees, 
with  petiolate,  feather-veined,  deciduous  or  evergreen,  mostly 
alternate  leaves,  and  small,  greenish,  perfect,  dioecious  or 
polygamous  flowers  in  axillary  clusters.  Calyx 'tube  bell- 
shaped,  lined  with  the  disk,  4  to  5-toothed.  Petals  4  to  5, 
small,  short-clawed,  concave,  often  wanting.  Stamens  4  to  5. 
Ovary  free,  2  to  4-celled.  Drupe  usually  black,  rarely  red, 
berry-like,  inclosing  2  to  4  seed-like,  cartilaginous  nutlets. 

1.  R.  cath&rtica,  L.  Common  Buckthorn.  An  Old  World,  thorny 
shrub,  0°  to  20°  high,  cultivated  for  hedges,  and  sparingly  naturalized  in 
New  Eng.  and  the  eastern  parts  of  the  Middle  States.  Leaves  dark  green, 
broadly  ovate  or  elliptical,  18"  to  30"  long,  minutely  serrate,  smooth, 
petiolate.  Flowers  appearing  just  after  the  leaves,  dioBcious,  greenish, 
1"  wide,  with  calyx  teeth,  petals,  and  stamens  in  4's.  Drupes  black, 
shining,  globose,  about  4"  in  diameter,  with  8  to  4  grooved  nutlets.  The 
berries  are  severely  cathartic  and  yield  a  dye.     May,  June. 

2.  R.  lanceolata,  Pursh.  Lance-leaved  B.  A  tall,  thorniest, 
upright  shrub,  with  smooth,  grayish  bark,  4°  to  8°  high,  in  moist  soils 
and  on  river  banks  from  Pa.  to  Neb.  south  to  Ala.  and  Tex.  Leaves 
lanceolate  or  ovate-lanceolate,  1'  to  3'  long,  acute  at  each  end,  serrulate, 
smooth  or  nearly  so  above,  somewhat  pubescent  beneath.  Flowers 
yellowish-green,  nearly  2"  wide,  polygamous  or  dioecious,  2  to  8  together, 
appearing  with  the  leaves.  Petals,  stamens,  and  calyx  teeth  in  4's.  Drupes 
dark  red  or  black,  globose,  3"  in  diameter,  with  2  grooved  nutlets,  iiay. 
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3.  R.  Caroliniana,  Walt.  Carolina  B.  Indian  Cherry.  A  tall, 
thornless  shrub,  of  swamps,  low  grounds,  and  river  banks  from  N.J., 
Va.,  and  Ky.  to  Kan.  south  to  Fla.  and  Tex.  Leaves  elliptic  or 
oblong-oval,  3'  to  5'  long,  acute  at  both  ends,  obscurely  serrulate,  nearly 
smooth,  deciduous.  Flowers  perfect,  with  the  parts  in  5's,  greenish  or 
whitish,  about  1"  wide,  in  axillary,  peduncled  umbels,  or  solitary  on 
short,  axillary  peduncles.  Petals  minute.  Drupes  globose,  about  4"  in 
diameter,  purple,  sweet,  with  the  8  nutlets  not  grooved.    May,  June. 

II.  CEANOTHUS,  L.      Thornless    shrubs   or  undershrubs, 

with  mostly  alternate,  3-ribbed,   petioled  leaves,  and  small, 

perfect,  5-merous,  white,  blue,  purplish,  or  yellowish  flowers 

in  showy,  terminal  clusters.    Petals  5,  spreading,  hood-shaped, 

on  slender  claws.    Stamens  with  long  filaments.     Ovary  3- 

celled,  becoming  an  obtusely  triangular,  3-celled,  3-seed  decap- 

sule,  inclosed  at  the  base  by  the  persistent  calyx  tube.    The 

stamens,  calyx,  and  pedicel  are  all  colored  like  the  petals. 

1.  C.  Americinus,  L.  New  Jersey  Tea.  Redroot.  A  small  shrub, 
1°  to  8°  high,  with  a  large,  red  root,  found  in  open  woodlands  from 
Canada  to  Fla.  and  Tex.  Leaves  ovate  or  oblong-ovate,  ¥'  to  3'  long, 
strongly  3-ribbed,  serrate,  tapering  at  the  apex,  obtuse  or  subcordate  at 
the  base,  finely  pubescent,  on  petioles  2"  to  4"  long.  Flowers  white,  in 
little  umbels  clustered  in  dense,  terminal  panicles  or  corymbs.  The 
leaves  were  used  for  tea  during  the  American  Revolution.  The  root  is 
sometimes  used  for  dyeing.    July. 

III.  BERCHEMIA,  Necker.  Climbing  or  erect,  thornless 
shrubs,  with  alternate,  feather-veined,  petioled,  coriaceous, 
deciduous,  minutely  stipulate  leaves,  and  small,  greenish-white 
flowers  mostly  in  terminal  panicles.  Calyx  5-parted,  with 
hemispheric  tube.  Petals  5,  sessile,  oblong,  acute,  concave, 
inclosing  the  5  short  stamens.  Disk  filling  the  calyx  tube 
and  covering  but  not  cohering  with  the  ovary.  Drupe  oval  or 
oblong,  flattened,  with  a  thin  flesh  and  a  bony,  2-celled  stone. 

1.  B.  volubilis,  DC.  Supple-jack.  A  climbing,  woody  twiner,  of 
low  woods  and  damp,  rich  soils  from  Va.  to  Mo.  south  to  Fla.  and  Tex. 
Stem  very  supple,  tough,  with  smooth,  reddish  bark,  and  slender,  terete, 
pendent  branches,  climbing  tall  trees.  Leaves  smooth,  dark  green  above, 
on  slender  petioles,  2"  to  5"  long,  ovate  or  ovate-oblong,  1'  to  2'  in  length, 
acute,  acuminate  or  obtuse,  with  9  to  12  pairs  of  straight  and  parallel, 
pinnate  veins.  Flowers  1"  to  2"  wide.  Drupes  8;/  to  4"  long,  on  pedi- 
cels about  as  long.    May,  June. 


Obdbr  31.    VaTACE-S  —  Vine  Family 

Shrubs,  mostly  climbing,  with  watery  juice,  tumid  joints, 
alternate,  petioled,  palmately  veined  or  compound  leaves, 
often  opposite  tendrils  or  flower  clusters,  and  small,  regu- 
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lar,  perfect,  polygamous  or  dioecious  flowers  in  racemes, 
panicles,  or  cymes.  Stipules  small,  caducous.  Calyx 
minute,  truncated,  the  limb  obsolete,  or  4  to  5-toothed. 
Petals  4  or  5,  distinct  or  united,  valvate,  hypogynous, 
perigynous,  caducous.  Stamens  4  or  5,  opposite  the 
petals,  inserted  usually  between  the  lobes  of  a  disk  sur- 
rounding the  ovary.  Fruit  usually  a  2-celled,  4-seeded 
berry.    Seeds  bony,  with  hard  albumen. 

Key  to  Genera 

O  vmry  with  a  disk.    Tendrils  naked-tipped VITIS     I 

Ovary  without  a  disk.    Tendrils  with  dilated  tipa      ....       AMPBLOPSIS    II 

I.  VITIS,  L.  Grapevines.  Woody  vines,  mostly  climb- 
ing by  naked-tipped  tendrils,  with  simple,  rounded,  cordate 
leaves, *and  fragrant,  5-merous,  polygamous,  dioecious  or  perfect 
flowers  in  a  compound  thyrse.  Petals  cohering  at  the  top  and 
separating  only  below,  so  as  to  fall  off  without  expanding. 
Berry  pulpy,  1-celled,  with  1  to  4  pear-shaped  seeds. 

a.  Bark  in  loose  shreds.    Tendrils  forked,    (b) 

a.  Bark  not  In  loose  shreds.    Tendrils  not  forked No.  7 

b.  Tendrils  or  flower  clusters  continuous;  i.e.  one  or  the  other  opposite 

each  leaf Ho.  1 

b.  Tendrils  or  flower  clusters  iidtrmitUrU;  <.«.  both  absent  opposite 
each  2d  or  8d  leat    (c) 
c  Leaves  downy    ...       ........        Hoe.  9,8 

o.  Leaves  smooth,    (d) 

d.  Flowers  not  all  perfect       ••••••••        Nos.  4, 6 

d.  Flowers  all  perfect.    Exotic      ........      No.  6 

1.  V.  Labruaca,  L.  Northern  Fox  Grape.  A  strong,  climbing  or 
trailing  vine,  of  moist  woods  from  New  Eng.  to  Minn,  south  to  Ga.  and 
Tenn.  Young  shoots  and  leaves  rusty-woolly,  sometimes  whitish-woolly. 
Tendrils  forked.  Pith  interrupted  by  the  solid  nodes.  Leaves  large, 
4'  to  6'  wide,  thick,  strongly  veined,  broadly  ovate-cordate,  slightly  den- 
tate, or  deeply  lobed.  Berries  large,  8"  to  9"  in  diameter,  usually  purplish- 
black,  varying  to  reddish-brown  or  amber-green,  with  a  sweetish-musky 
pulp,  thick,  tough  skin,  and  3  to  6  seeds,  ripening  in  Sept.  or  Oct.  The 
parent  of  most  of  the  American  cultivated  grapes,  especially  the  Concord, 
Catawba,  and  Hartford,  and  in  part  of  the  Isabella  and  Delaware.    June. 

2.  V.  aestivalis,  Mx.  Summer  G.  Pigkon  G.  Bunch  G.  A  long, 
slender  vine,  common  in  woods  and  thickets  from  southern  New  Eng.  to 
Wis.  south  to  Fla.  and  La.  Tendrils  and  flower  clusters  intermittent, 
i.e.  lacking  opposite  each  second  or  third  leaf.  Twigs  and  petioles  smooth 
or  pubescent  Leaves  very  variable,  4'  to  7'  wide,  dentate,  more  or  less 
cordate-ovate  in  outline,  with  3  to  6  shallow  or  deep  lobes ;  the  dull  upper 
surface  becoming  smooth,  but  the  lower  covered  with  a  reddish-brown  fuzz. 
Berries  in  long  and  long-stalked,  compact  clusters,  4"  to  6"  in  diameter, 
deep  blue  or  black,  glaucous,  with  2  to  3  seeds,  ripening  in  Sept.  The 
parent  of  the  Herbemont,  Nortoh*8  Virginia,  and  others.    May,  June. 
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3.  V.  cindrea,  Engelm.  Downy  G.  Sweet  Winter  G.  A  high- 
climbing  vine,  found  along  streams  from  111.  to  Kan.  south  to  Tex.  and 
in  northern  Fla.  Branchlets  angular,  with  persistent,  grayish  or  whitish 
down  or  wool.  Leaves  broad-cordate,  with  a  sharply  8-lobed  top,  dentate 
or  entire,  on  long  petioles.  Berries  small,  3"  to  4"  in  diameter,  black  with- 
out bloom,  with  1  to  2  seeds,  in  long-stalked  clusters,  ripening  late,  and 
pleasantly  sweet  after  frost. 

4.  V.  cordifolia,  Mx.  Frost  G.  Chicken  G.  Winter  G.  A  high 
climber,  found  in  moist  thickets  from  New  Eng.  to  Neb.  south  to  Fla.  and 
Tex.     Leaves  heart-shaped,  acuminate,  3;  to  6'  wide,  coarsely  and  sharply 

n  toothed,  smooth  and  shining  above,  with  short  hairs  on  the  veins  beneath. 
Stipules  small.  Berries  small,  3"  in  diameter,  with  1  to  2  large  seeds, 
black,  shining,  very  sour  until  mellowed  by  sharp  frost.    May,  June. 

5.  V.  riparia,  Mx.  River-bank  G.  Frost  G.  A  vigorous  climber, 
along  the  banks  of  streams  from  western  New  Eng.  to  Pa.  west  to  Minn, 
and  Kan.  It  differs  from  No.  4  in  its  larger  and  more  persistent  stipules, 
2"  to  3"  long,  its  more  glossy  leaves,  which  are  also  more  frequently  or 
more  deeply  8-lobed,  and  in  its  bluish-black  glaucous,  sweet  and  juicy  ber- 
ries, 4"  to  5"  in  diameter,  ripening  from  July  to  Sept.    May,  June. 

6.  V.  vinifera.  European  G.  Wine  G.  The  Old  World  species,  cul- 
tivated from  the  remotest  antiquity  for  making  wine,  and  cultivated  in  this 
country  chiefly  in  greenhouses  or  hothouses  or  in  the  California  vineyards. 
Leaves  usually  circular  in  outline,  cordate,  sinuately  5-lobed,  smooth, 
green,  shining,  with  deep  and  sharp  teeth.  Flowers  all  perfect.  Berries 
usually  oval  or  oblong.  By  cultivation  developed  into  endless  varieties. 
Black  Hamburgs  and  Barbarossas  are  among  its  hothouse  varieties. 

7.  V.  rotundif&lia,  Mx.  Southern  Fox  G.  Muscadine.  Bdllack. 
A  trailing  or  climbing  vine,  sometimes  60°  to  100°  long,  of  moist,  often 
sandy  soils  from  Md.  to  Kan.  south  to  Fla.  and  Tex.  Bark  smooth,  pale, 
closely  adherent ;  nodes  pierced  by  the  pith ;  and  tendrils  simple,  not 
forking,  intermittent.  Leaves  small,  2;  to  3'  wide,  dark  green,  smooth 
and  shining  on  both  sides,  rounded,  coarsely  and  bluntly  toothed,  deeply 
cordate  at  the  base.  Panicles  of  flowers  small,  dense.  Berries  large, 
6"  to  9"  in  diameter,  purplish,  with  a  musky  flavor,  a  tough,  thick  skin, 
and  several  flat,  wrinkled  seeds.  Ripens  early  in  autumn.  The  original 
of  the  Scuppernong  0.    May. 

II.  AMPELOPSIS,  Mx.  Climbing  or  trailing  shrubs,  with 
tendrils  commonly  attaching  themselves  by  dilated  tips,  leaves 
usually  digitate,  and  small,  greenish,  mostly  perfect  flowers  in 
compound  cymes  or  panicles  opposite  the  leaves  or  terminal. 
Calyx  slightly  5-toothed.  Petals  concave,  thick,  expanding 
before  they  fall.    Disk  none. 

1.  A.  quinquefolia,  Mx.  Virginia  Creeper.  American  Ivy.  A 
common  woody  vine,  from  Me.  to  Dak.  south  to  Fla.  and  Tex.  Leaves 
digitately  5-foliolate,  with  smooth,  lance-ovate,  acuminate,  coarsely 
toothed  leaflets,  tapering  at  the  base  sometimes  to  a  petiole,  turning 
bright  crimson  in  autumn.  Berries  dark  blue  or  black,  the  size  of  peas, 
on  red  pedicels  and  peduncles,  ripening  in  Oct.    July. 

2.  A.  tricuspidata,  Sieb.  and  Zdco.  (A.  Vbitchii  of  the  gardeners.) 
Japanese  Ivy.  Boston  Ivy.  A  hardy,  profusely  branching  climber 
from  Japan,  frequently  cultivated  for  covering  and  adorning  walls.  Ten- 
drils short,  with  many  disk-bearing  branches.  Leaves  smooth  and  shin- 
ing on  both  sides,  turning  orange  and  scarlet  in  autumn,  very  variable  in 
shape,  roundish-ovate,  with  crenate-serrate  margin  or  cordate  and  8-lobed, 
or  3-foliolate.    Cymes  inconspicuous. 

BRIEF   FLORA — 6 
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Trees  or  shrubs,  rarely  herbs,  with  alternate  or  oppo- 
site, simple  or  compound  leaves,  usually  irregular  and 
unsymmetrical  flowers,  with  the  imbricated  sepals  and 
petals  in  4's  or  5's.  Stamens  5  to  10,  inserted  on  a  perigy- 
nous  or  hypogynous  disk.  Ovary  2  to  3-celled  and  lobed, 
with  1,  2,  or  rarely  more  ovules  in  each  cell.  Embryo 
mostly  curved  or  convolute.    Albumen  little  or  none. 

Key  to  Genera 

Flowers  irregular.    Trees  or  shrubs            JS8CULU8  I 

Flowers  Irregular.    Climbing  herbs CAKDI08PBRMUM  II 

Flowers  regular,  perfect.    Fruit  an  inflated  pod 8TAPHTLBA  III 

Flowers  regular,  polygamous.    Leaves  simple ACER  IV 

Flowers  regular,  dksclous.    Leaves  compound  .               ....    HBGUKDO  V 

I.  JBSCULUS,  L.  Horse-chestnut.  Buckeyes.  Trees  or 
shrubs,  with  opposite,  petioled,  digitately  compound  leaves,  and 
irregular,  unsymmetrical,  polygamous  flowers  in  dense,  showy, 
terminal  panicles.  Leaflets  5  to  9,  serrate  and  straight-veined 
like  those  of  the  chestnut.  Calyx  bell-shaped,  5-lobed ,  or 
-toothed.  Petals  4  to  5,  clawed,  unequal.  Stamens  6  to  8,  usually 
7,  distinct,  with  long,  slender,  often  unequal  filaments  inserted 
on  a  hypogynous  disk.  Style  1.  Ovary  3-celled,  with  2 
ovules  in  each  cell.  Fruit  a  leathery,  smooth  or  spiny  capsule, 
2  to  3-valved,  usually  by  abortion  yielding  but  1  or  2  large, 
smooth  seeds  with  shining  coat  and  scar  suggesting  a  chestnut 
or  a  buck's  eye.    Cotyledons  thick  and  fleshy 

Fruit  prickly,  at  least  when  young.    Petals  5 No.  1 

Fruit  prickly,  at  least  when  young.    Petals  4.    Tree         ••••••  No.  9 

Fruit  prickly,  at  least  when  young.    Petals  4.    Shrub      ..••••  No.  8 

Fruit  smooth.    Flowers  yellow ••••••  No.  4 

Fruit  smooth.    Flowers  red •       •       •       •  No.  0 

Fruit  smooth.    Flowers  white * No.  • 

1.  JR.  Hippocastanum,  L.  Horse-chestnut.  A  large,  Old  World 
tree,  widely  cultivated  for  shade  and  ornament,  somewhat  escaped  from 
cultivation  in  southeastern  N.Y.  and  N.J.  Leaves  long-petioled,  nearly 
smooth,  with  mostly  7  obovate,  wedge-shaped,  abruptly  acuminate,  ser- 
rate leaflets ;  4'  to  8'  long.  Flowers  large,  with  5  white,  spreading 
petals,  spotted  with  yellow  and  crimson,  shorter  than  the  stamens,  in 
panicles  8'  to  12'  long.    Fruit  globose,  spiny.    June. 

2.  M.  glabra,  Willd.  Fetid  or  Ohio  Buckeye.  A  small  or  medium* 
sized  tree,  with  rough,  fetid  bark,  found  along  river  banks  and  in  woods 
from  western  Pa.  to  Mich,  and  Kan.  south  to  Ala.  Leaves  long-petioled, 
with  usually  6  oval  to  lanceolate,  finely  serrate,  nearly  smooth  leaflets, 


Digitized  by  VjOOQ IC 


ORDER  32.    SAPINDACEJE  83 

3  to  6'  long.  Flowers  pale  yellow,  with  4  slender-clawed  petals,  much 
shorter  than  the  carved  stamens,  in  loose  panicles  6*  to  6'  long.  Fruit 
prickly  when  young,  becoming  somewhat  smooth  when  mature.    May. 

3.  M.  arguta,  Buckl.  Shrubby  or  Western  B.  A  shrub,  with 
smooth  bark,  3°  to  10°  high,  of  Kan.  and  southward  to  Tex.  Leaflets  7 
to  0,  narrowly  lanceolate,  acuminate,  3'  to  4'  long,  unequally  serrate. 
Flowers  yellow,  with  a  reddish  center,  in  dense  panicles  4'  to  6;  long. 
Fruit  when  young  very  prickly.    March,  April.  | 

4.  JB.  flava,  Ait.  Bio  B.  Sweet  B.  Yellow  B.  A  large  tree,  with 
dark  brown,  scaly  bark,  common  in  rich  woods  of  the  Mississippi  Valley, 
becoming  a  small  tree  or  shrub  in  parts  oi  6a.  Leaflets  5,  rarely  7, 
smooth  above,  pubescent  beneath,  elliptic  or  oblong-ovate,  acuminate, 
serrulate,  4'  to  V  long.  Flowers  light  yellow,  with  4  connivent  petals 
longer  than  the  stamens  and  on  long  claws,  the  upper  pair  longer  than 
the  lower.  Panicle  loose.  Fruit  smooth.  Var.  purpurascens,  Gray. 
Purplish  B.,  with  flesh-colored  or  dull  purple  flowers  and  more  strongly 
serrate  leaflets  generally  downy  underneath,  occurs  in  W.  Va.  and  south- 
ward and  westward.    April,  May. 

5.  JR.  Pavia,  L.  Red  B.  A  shrub  or  small  tree,  from  4°  to  20°  high, 
found  in  rich  soil  from  Va.  to  Fla.  west  to  Mo.  and  Ark.  Leaves  of  a 
rich  glossy  green,  with  purple  petioles  and  veins,  and  5  to  7  oblong-lanceo- 
late, finely  serrate  leaflets  3'  to  5'  long.  Flowers  bright  red  or  purplish,  in 
a  loose,  thyreoid  raceme.  Calyx  tubular,  toothed.  Petals  4,  the  2  upper 
longer  than  the  lower  and  about  equaling  the  8  stamens.  Fruit  smooth. 
April,  May. 

6.  JE.  parviflora,  Walt.  Small  B.  A  handsome  shrub,  3°  to  10° 
high,  of  upper  Ga.  and  S.C.,  cultivated  for  ornament  farther  north. 
Leaflets  5  to  7,  oblong-ovate,  finely  serrate,  velvety-downy  beneath. 
Flowers  white,  very  numerous,  in  a  slender,  raceme-like  panicle  8'  to  16' 
long.  Petals  4,  narrow,  erect,  only  one  third  the  length  of  the  6  or  7 
capillary  stamens;  their  claws  longer  than  the  obconical  calyx.  Fruit 
smooth.    Seeds  small.    July,  Aug. 

II.  CARDIOSPERMUM,  L.  Climbing  herbs,  with  alternate, 
biternate  leaves,  cut-toothed  leaflets,  small,  white  flowers  in 
axillary  racemes  or  corymbs,  with  the  lowest  pair  of  pedicels 
changed  to  tendrils,  and  membranous,  inflated,  capsular  fruit. 
Sepals  4,  the  2  outer  smaller.  Petals  4,  each  with  a  petal-like 
scale  at  the  base  within.  Stamens  8,  unequal.  Style  short,  3- 
cleft.    Ovary  3-celled,  1  ovule  in  each  cell.    Capsules  3-lobed. 

1.  C.  HalicAcabum,  L.  Balloon  Vine.  Heartsebd.  A  smooth 
or  slightly  pubescent,  slender,  climbing  herb,  with  grooved  stem,  6°  to  10° 
long,  native  along  the  Missouri  River  and  its  branches,  and  sometimes 
cultivated  for  its  carious  fruit.  Leaflets  ovate-lanceolate,  coarsely 
toothed.  Capsule  globular-pear-shaped,  1'  long.  Seeds  bony,  globose, 
nearly  black,  with  a  heart-shaped  aril,  giving  rise  to  the  second  of  the 
common  names  given  above,  which  is  the  translation  of  the  generic  name. 
July. 

HI.  STAPHYLEA,  L.  Bladder  Nuts.  Erect  shrubs,  with 
opposite,  pinnate,  3  to  7-foliolate,  stipulate  leaves,  drooping 
racemes  or  panicles  of  white  flowers,  and  capsular,  bladder-like 
fruit    Calyx  deeply  5-parted,  colored,  persistent;  lobes  erect. 
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Petals  5,  spatulate,  erect,  equaling  the  calyx,  inserted  on  a 
perigynous  disk  lining  the  base  of  the  calyx.  Styles  3.  Cap- 
sule 2  to  3-celled,  2  to  3-lobed,  thin,  membranaceous,  inflated, 
opening  at  the  top  when  ripe.     Seeds  bony,  1  to  4  in  each  cell. 

1.  S.  trifdlia,  L.  American  Bladder  Nut.  A  handsome  shrub, 
with  greenish,  striped  branches,  6°  to  16°  high,  of  woods  and  thickets 
from  Me.  to  Minn,  south  to  S.C.  and  Mo.  Leaves  ternate ;  leaflets  ovate, 
acuminate,  serrate,  pale  and  slightly  pubescent  or  smooth  beneath,  1'  to  8' 
long.  Stipules  and  stipels  caducous.  Flowers  bell-shaped,  in  a  short, 
drooping  raceme.    Capsules  2'  long,  V  wide.    May. 

IV.  ACER,  L.  Maples.  Trees  or  sometimes  shrubs,  with 
opposite,  simple,  long-petioled,  palmately  lobed,  exstipulate 
leaves,  regular,  polygamous  or  dioecious,  often  apetalous 
flowers,  in  axillary  or  terminal  clusters,  and  a  2-winged  fruit. 
Calyx  colored,  usually  5-parted,  the  divisions  imbricated. 
Petals  usually  5  or  none ;  the  claws,  if  any,  inserted  on  a  lobed, 
perigynous  or  hypogynous  disk.  Stamens  4  to  12,  usually  8. 
Styles  2.  Ovary  2-celled,  2-lobed,  becoming  in  fruit  2  long- 
winged  samaras,  each  by  abortion  1-seeded,  united  at  the  base, 
at  length  separating.  Embryo  coiled  or  folded  with  long,  thin 
cotyledons.    Albumen  none. 

Flowers  in  fascicles,  opening  before  the  leaves No*.  1,  9 

Flowers  In  pendulous  corymbs,  opening  with  the  leaves Nos.  8,  6 

Flowers  In  racemes,  opening  after  the  leaves      .......     Nos.  4,  5,  7 

1.  A.  dasycarpum,  Ehrh.  White  or  Silver  M.  Soft  M.  River 
M.  A  large  tree,  with  spreading  branches,  growing  along  streams  from  Me. 
to  Fla.  west  to  Dak.  and  Kan.  Leaves  deeply  5-lobed  with  acute  sinuses, 
cut-lobed,  toothed,  rather  narrow  segments,  and  truncate  or  somewhat 
cordate  base ;  green  above,  silvery  white  and  when  young  more  or  less 
downy  beneath;  turning  yellow  in  autumn.  Flowers  preceding  the 
leaves,  greenish-yellow,  on  short  pedicels,  in  simple  umbels  from  separate 
lateral  buds,  apetalous,  with  downy  ovaries  (dasycarpum).  Fruit  with 
large,  divergent  wings,  about  2r  long,  one  sometimes  not  developed. 
March,  April. 

2.  A.  rubrum,  L.  Red  or  Scarlet  M.  Water  M.  Swamp  M.  A 
large  or  small  tree,  according  to  the  region,  common  in  swamps  and  low 
woods  from  Me.  to  Fla.  and  Tex.  Leaves  varying  greatly  in  size,  out- 
line, lobing,  etc.,  but  in  general  3  to  6-lobed,  with  the  sinuses  acute,  the 
lobes  irregularly  and  sharply  notched  and  toothed,  pale  and  whitish  or 
glaucous  beneath,  and  turning  to  a  rich  crimson  or  scarlet  in  early  au- 
tumn. Flowers  red,  scarlet,  or  rarely  yellowish,  considerably  preceding 
the  leaves,  with  5  linear-oblong  petals  and  3  to  6  stamens,  in  lateral  clus- 
ters on  very  short  pedicels  which  lengthen  and  droop  in  fruit.  Ovaries 
and  samaras  smooth.     March,  April. 

3.  A.  saccharinum,  Wang.  (A.  SAcoharum,  Marsh.)  Sugar  M. 
Hard  M.  Rock  M.  A  large  tree,  in  rich  woodlands  from  Me.  to  Neb. 
south  to  Fla.  and  Tex.,  especially  in  the  Northern  States  and  along 
the  mts.    Leaves  whitish  and  smooth  or  slightly  downy  on  the  veins 
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beneath,  3  to  5-lobed,  with  the  sinuses  rounded  and  the  lobes  with  1  or  2 
remote,  sinuate,  blunt-pointed  teeth ;  the  base  more  or  less  cordate.  They 
turn  bright  yellow  or  scarlet  in  autumn.  Flowers  greenish-yellow,  apet- 
alous,  opening  with  the  leaves,  in  lateral  and  terminal  pendulous  corymbs. 
Fruit  smooth,  drooping  on  slender  pedicels  1'  to  2'  long,  with  slightly 
diverging  wings  1'  long.  Var.  nigrum,  Tore,  and  Gray.  Black  Sugar 
M.  A  tree  somewhat  smaller  than  the  type,  by  some  regarded  as  a  dis- 
tinct species,  differing  mainly  in  having  a  darker  bark  and  foliage,  with  the 
lobes  of  the  leaves  often  entire,  the  2  lower  ones  small  or  reduced  to  mere 
curves.     April. 

4.  A.  Pennsylvanicum,  L.  Striped  M.  Moosrwood.  Whistle- 
wood.  A  small  tree,  10°  to  25°  high,  with  smooth,  light  green  bark, 
striped  vertically  with  darker  lines,  growing  in  rocky  woods  from  Me.  to 
Wis.  and  south  in  the  ints.  to  Ga.  and  Term.  Leaves  large,  5'  to  6'  long, 
bright  green  turning  clear  yellow  in  autumn,  thin,  finely  serrate,  with 
rounded  base,  and  8  short,  acute  or  acuminate  lobes  at  the  upper  end, 
with  acute  sinuses  between,  the  whole  suggestive  of  a  name  sometimes 
given,  Qoosefoot  M.  Flowers  appearing  after  the  leaves,  greenish,  with 
obovate  petals,  in  loose  terminal  drooping  racemes.  Fruit  smooth. 
Wings  1'  long,  widely  divergent  Cultivated  for  ornament  in  Europe. 
May. 

5.  A.  spicatum,  Lam.  Mountain  M.  A  shrub,  6°  to  15°  high,  or 
rarely,  in  some  regions,  a  small  tree,  20°  to  80°  high,  in  damp  rocky 
woods  from  Me.  to  Minn,  and  south  along  the  mts.  to  N.C.  and  Tenn. 
Leaves  roundish,  2'  to  4'  long,  with  3  somewhat  pointed,  coarsely  toothed 
lobes,  downy  beneath,  and  turning  yellow  and  scarlet  in  autumn.  Flow- 
ers appearing  after  the  leaves,  greenish-yellow,  with  narrow  petals,  in 
erect,  rather  dense,  compound  racemes  becoming  somewhat  drooping  in 
fruit.     Samaras  small.     Wings  slightly  divergent.    June. 

6.  A.  platanoides,  L.  Norway  M.  A  large,  round-headed,  Euro- 
pean tree,  widely  cultivated.  Leaves  thin,  broad,  5'  to  7'  across,  smooth, 
bright  green,  in  shape  resembling  those  of  the  Sugar  Maple,  but  with  a 
milky  juice,  remaining  green  later  than  other  maples  and  turning  pale 
yellow  in  autumn.  Fruit  smooth,  with  wings  2'  long,  diverging  very 
widely.    Varieties  with  cut  and  variegated  leaves  occur.    May. 

7.  A.  Pseudo-Platanus,  L.  Sycamore  M.  A  large,  European  tree, 
widely  cultivated  in  many  varieties.  Leaves  resembling  those  of  No.  6  in 
general  outline,  and  4'  to  7'  wide,  but  with  the  lobes  coarsely  crenate  or 
serrate,  deep  green  above,  whitish  and  glaucous  beneath.  Flowers  green- 
ish, in  pendulous  racemes.  Fruit  smooth.  Wings  moderately  diverging. 
April,  May. 

IV.  NEGUKDO,  Moench.  Trees,  with  opposite,  pinnately 
compound  leaves,  and  small,  dioecious  flowers  without  petals  or 
disk.  Staminate  flowers  in  fascicles,  pistillate  in  racemes. 
Calyx,  stamens,  and  fruit  as  in  Acer. 

1.  N.  aceroides,  Mobnch.  (Acer  Negundo,  L.)  Box  Elder.  Ash- 
leaved  Maple.  A  small  or  medium-sized  tree,  found  along  streams  from 
Vt.  to  Dak.  south  to  Fla.  and  Tex.  Bark  of  young  trees  smooth  and 
yellowish-green.  Leaves  downy  when  young,  nearly  smooth  when  old, 
usually  with  3,  sometimes  6  to  7,  petiolate,  ovate  or  oval,  irregularly  and 
remotely  coarse-toothed,  acute  or  acuminate  leaflets  2'  to  6'  long.  Flow- 
ers appearing  with  the  leaf  es,  the  staminate  on  long,  slender  pedicels ;  the 
pistillate  on  a  different  tree,  in  drooping  racemes  6'  to  8'  long.  Samaras 
smooth,  12"  to  18"  in  length.    ApriL 
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Order    33,     ANACARDIACEjB  —  Cashew  or  Sumac 

Family 

Trees  or  shrubs,  with  a  resinous  or  milky  acrid  juice,  al- 
ternate, dotless,  simple  or  compound  leaves,  and  small,  per- 
fect, polygamous  or  dioecious,  mainly  regular  flowers,  and 
mostly  drupaceous  fruit.  Calyx  divisions,  petals,  and  sta- 
mens of  the  same  number,  3  to  7,  usually  5,  the  petals 
sometimes  wanting,  and  the  perigynous  stamens  separate 
or  united.  Ovary  free,  1-celled,  1-ovuled,  with  3  styles 
or  stigmas. 

I.  RHUS,  L.  Sumacs.  Shrubs  or  small  trees,  with  alter- 
nate, exstipulate,  compound  or  sometimes  simple  leaves,  and 
small,  polygamous,  dioecious,  or  perfect  flowers,  in  axillary  or 
terminal  panicles.  Calyx  usually  5-cleft,  persistent.  Petals 
imbricated.  Stamens  alternate  with  the  petals  and  inserted  on 
a  disk  surrounding  the  base  of  the  ovary.  Styles  3.  Drupe 
small,  dry,  indehiscent,  roundish,  1-seeded,  smooth  or  downy. 

Leaves  simple.    Flower  clusters  feathery  in  fruit Nos.  8,  9 

Leaves  ternate , Nos.  6,  7 

Leaves  pinnate.    Flowers  in  terminal  thyrses Nos.  1  to  4 

Leaves  pinnate.    Flowers  in  axillary  panicles No.  5 

1.  R.  glabra,  L.  Smooth  S.  Scarlet  S.  A  shrub,  6°  to  16°  high, 
or  rarely  a  small  tree,  of  dry  soils  from  Me.  to  Dak.  south  to  Fla.  and 
Miss.  Leaves  and  branches  smooth.  Leaflets  11  to  31,  2'  to  4'  long, 
lanceolate  or  oblong-lanceolate,  sessile  except  the  terminal  one,  serrate, 
acuminate,  rounded  or  oblique  at  the  base ;  dark  green  above,  whitish 
beneath  ;  not  winged  between  the  leaflets.  Flowers  polygamous,  green, 
in  dense,  thyreoid  panicles,  the  grayish  down  of  the  ovaries  becoming  the 
acid,  crimson  hairs  which  cover  the  globular  drupes.  Stone  of  drupe 
smooth.  The  drupes  are  used  for  dyeing  red.  The  leaves  and  bark  of 
this  as  well  as  of  other  species  are  rich  in  tannin  and  are  used  for  tanning 
leather.    June,  July. 

2.  R.  typhina,  L.  Staghorn  S.  Virginian  S.  A  larger  shrub  than 
the  preceding,  10°  to  20°  high  and  frequently  more  tree-like  in  its  dimen- 
sions, common  in  the  same  soils  and  with  about  the  same  range.  It  differs 
from  it  mainly  in  the  velvety  pubescence  of  its  twigs  and  petioles,  whence 
its  name  "  Staghorn  S."  The  leaflets  are  usually  longer,  3'  to  6',  than  in 
No.  1,  and  not  oblique  at  the  base.  In  other  respects  they  are  about  the 
same.    The  sulphur-yellow,  aromatic  wood  is  used  in  dyeing.    June. 

3.  R.  copallina,  L.  Mountain  S.  Dwarf  S.  A  shrub,  smaller  than 
No.  2,  of  the  same  habitat  and  range.  It  differs  from  both  the  preceding 
species  chiefly  in  having  the  main  petioles  winged  between  the  leaflets  and 
its  9  to  21  leaflets  mostly  entire  or  with  a  few  teeth  toward  the  apex.  Pu- 
bescent branches  and  petioles  also  distinguish  it  from  No.  1.    July. 
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4.  R.  pumUa,  Mx.  A  low,  procumbent  shrub,  of  the  mte.  and  pine 
barrens  of  Ga.  and  N.C.,  with  branches  1°  to  2°  high.  Branches  and  pe- 
tioles tomentose.  Leaflets  1 1  to  13,  sessile,  oval  or  oblong,  acute,  coarsely 
serrate,  pale  and  tomentose  beneath.  Flowers  and  fruit  as  in  all  the  pre- 
ceding species.     Represented  by  some  authorities  as  very  poisonous. 

5.  R.  venenata,  DC.  Poison  Sumac.  P.  Elder.  P.  Ash.  P.  Dog- 
wood. A  shrub,  10°  to  15°  high,  or  a  small  tree,  of  the  same  range  as  all  the 
preceding,  but  found  usually  only  in  swamps.  Generally  smooth.  Leaf- 
lets 7  to  13,  thin,  oval,  ovate  or  obovate,  2'  to  4'  long,  abruptly  acuminate, 
with  the  edge  entire,  which  distinguishes  it  from  Nos.  1,  2,  and  4,  and  the 
main  petiole  red  and  not  winged  between  the  leaflets,  which  distinguishes 
it  from  No.  3.  It  is  still  further  distinguished  from  all  the  preceding  by 
having  its  flowers  in  loose,  axillary  panicles,  followed  by  smooth,  whitish 
drupes.  Stone  of  the  drupe  striate  or  ridged.  In  flower  and  fruit  this 
species  resembles  the  next.  The  most  poisonous  species,  reputed  to  taint 
the  air  around  it.    June. 

6.  R.  Toxicodendron,  L.  Poison  Ivy.  Poison  Oak.  A  low,  erect 
shrub,  or  more  commonly  a  woody  vine,  climbing  by  aerial  rootlets,  in 
thickets,  along  fences  and  over  rocks,  or  ascending  trees,  everywhere  from 
Me.  to  Fla.  and  Ark.  Leaves  petioled,  leaflets  3,  broadly  oval  or  ovate, 
2'  to  4'  long,  entire  or  variously  notched  or  sinuate.  Flowers  dioecious, 
greenish,  in  loose,  axillary  panicles.  Drupes  in  fruit  naked  and  whitish 
as  in  those  of  No.  5.  Poisonous.  The  variety  radicans  is  by  some 
regarded  as  a  distinct  species.     May,  June. 

7.  R.  aromatica,  Ait.  (R.  Canadensis,  Marsh.)  Sweet  S.  Fra- 
grant S.  A  straggling,  aromatic  bush,  8°  to  7°  high,  of  dry,  rocky  banks 
and  woods  from  Vt.  to  Minn,  and  south  to  Fla.  and  La.  Leaves  petioled, 
with  3  incisely  crenate  leaflets,  each  1'  to  2'  long,  the  lateral  ones  ovate 
and  sessile,  the  terminal  one  rhombic,  with  a  short  stalk.  Flowers  yel- 
lowish, dicecious,  in  short,  bracted,  solitary  or  clustered  spikes  preced- 
ing the  leaves.  Fruit  red,  hairy.  Not  poisonous.  The  crushed  leaves 
are  fragrant.     May. 

8.  R.  Cotinus,  L.  Venetian  S.  Smoke  Tree.  Mist  Tree.  An 
ornamental,  European  shrub,  5°  to  9°  high,  with  simple,  entire,  obovate, 
coriaceous  leaves,  rounded  at  both  ends,  on  slender  petioles,  and  small, 
perfect,  mostly  abortive  flowers,  in  large,  loose,  terminal,  compound 
panicles.  The  long  pedicels  become  profusely  feathery  and  give  the  shrub 
the  smoky  or  misty  appearance  indicated  by  two  of  its  common  names. 

9.  R.  cotinoldes,  Nutt.  American  Smoke  Tree.  Chittamwood. 
A  small  tree,  26°  to  40°  high,  of  Tenn.  and  Ala.  and  westward  to  Mo.  and 
Ind.  Terr.,  nearly  allied  to  and  resembling  No.  8,  but  with  the  leaves  thin, 
oval,  acute  at  base,  and  smooth,  6'  to  9'  long.  The  orange-yellow  wood 
yields  a  dye.    April,  May. 


Order  34.     POLYGALACE-ffi— Milkwort  or  Polyg- 

ala  Family 

Herbs,  or  in  warm  regions  rarely  shrubs  or  small  trees, 
with  alternate,  sometimes  opposite  or  whorled,  simple, 
entire,  exstipulate  leaves,  irregular,  perfect,  hypogynous 
flowers,  and  capsular,  berry-like,  or  drupaceous  fruit. 
Sepals  5,  distinct,  very  unequal,  the  2  inner  (the  wings) 
larger,  petaloid.     Petals  3,  sometimes  5.     Stamens  8  or  6, 
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rarely  5  or  4,  monadelphous  or  diadelphous  or  rarely  free. 
Ovary  superior,  compound,  2-celled,  2-ovuled. 

I.  POLYGALA,  Tourn.  Poltgala.  Milkwort.  Bitter 
herbs,  in  temperate  regions,  with  the  chief  characteristics  those 
of  the  order  given  above.  Further :  petals  3,  united  by  their 
claws  to  each  other  and  to  the  stamen  tube,  the  lower  or 
middle  one  keel-shaped  and  usually  crested  on  the  back. 
Stamens  6  or  8,  the  filaments  united  below  into  a  split  tube. 
Anthers  1-fcelled.  Fruit  a  small,  2-celled,  2-seeded,  loculicidal 
capsule.    Seeds  with  a  caruncle. 

Leaves  alternate. 

Flowers  solitary,  1  to  4,  purple      •       •••••••••      No.  1 

Flowers  racemed,  purple        .•••••••••        Nos.  2, 8 

Flowers  racemed,  white •••••••      No.  4 

Flowers  In  short  spikes,  purple     ...••••••.      No.  6 

Flowers  in  heads  or  short  spikes,  yellow      •       • Nos.  6,  7 

Leaves  whorled. 

Flowers  in  dense,  short,  conical  spikes  .••••••••      No.  8 

Flowers  in  slender,  loose,  rather  long  spikes No.  9 

Flowers  In  short,  thick  spikes  or  heads        . No.  10 

1.  P.  paucifMia,  Willd.  Fringed  Poltgala.  Flowering  Win- 
tergreen.  A  smooth  perennial,  of  light  soils  in  woods  from  Me.  to 
Minn,  south  to  Ga.  and  111.  Stems  slender,  prostrate  or  subterranean, 
6'  to  15'  long,  with  erect  or  ascending,  simple  branches  3'  to  V  high, 
naked  below,  with  several  smooth,  ovate,  acute,  entire  leaves  clustered 
near  the  summit.  Flowers  1  to  4,  solitary,  axillary,  rose-purple,  rarely 
white,  8"  to  10"  long,  with  obovate  wings,  and  a  conspicuous,  fringed 
crest  on  the  keel.  Cleistogamous  flowers  inconspicuous,  greenish,  lacking 
the  wings  of  the  calyx,  near  the  ground  or  subterranean.     May. 

2.  P.  grandifldra,  Walt.  Large-flowered  P.  A  pubescent  per- 
ennial, common  in  dry,  light  soils  from  S.C.  to  Fla.  and  westward,  with 
branching  stems  12'  high,  alternate,  lanceolate  leaves,  and  large  flowers 
scattered  in  loose  racemes  3'  to  6'  long.  Flowers  bright  purple  or  rose- 
colored,  becoming  green.  Wings  large,  erect,  roundish.  Keel  crestless. 
Fruiting  pedicels  drooping.  Caruncle  inclosing  the  stalk  of  the  oblong, 
hairy  seed.    July  to  Sept 

3.  P.  polygama,  Walt.  A  smooth  biennial,  common  in  dry,  sandy 
soils  from  Me.  to  Minn.,  Fla.,  and  Tex.  Stems  many,  mostly  simple, 
very  leafy,  ascending,  6'  to  12'  high.  Leaves  oblanceolate  or  oblong- 
linear,  obtuse,  mucronate.  Flowers  rose-purple,  many,  in  a  loose, 
terminal  raceme  1'  to  4;  long,  on  short,  spreading  or  recurved  pedicels. 
Wings  obovate,  longer  than  the  crested  keel.  Bracts  small,  awl-shaped, 
caducous.  Cleistogamous  flowers,  apetalous  and  wingless,  many  on  pros- 
trate or  subterranean  branches.    June,  July. 

4.  P.  S6nega,  L.  Seneca  Snakeroot.  A  smooth  perennial,  of  sev- 
eral stems  from  a  woody,  contorted,  branched  rootstock,  growing  in  rocky 
soils  and  woods  from  western  New  Eng.  to  Minn,  and  southward  to  N.C. 
and  Mo.  Stems  8'  to  12'  high,  simple  or  somewhat  branched  above. 
Leaves  scattered,  lanceolate,  serrulate,  1'  to  2'  long;  the  lowest  ones 
small  and  scale-like.  Flowers  white  or  whitish,  in  a  dense,  terminal, 
slender  spike,  1'  to  2'  long.  Wings  orbicular-ovate.  Crest  short,  lobed. 
Lobes  of  the  caruncle  shorter  than  the  hairy  seeds.    Bootstock  about 
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6"  thlclr,  of  a  sweet,  nauseous  taste,  becoming  hot  and  pungent.  Medici- 
nal. Var.  latifolia,  T.  and  G.,  found  in  Pa.  and  Md.  west  to  IncL,  Mich., 
and  Tenn.,  has  stems  more  than  1°  high,  with  ovate,  acuminate  leaves, 
acute  at  the  base,  and  2'  to  4'  long.    July. 

5.  P.  sanguinea,  L.  Field  or  Pubplk  P.  An  erect,  smooth,  leafy 
annual,  6'  to  15'  high,  sparingly  branched  above,  common  in  moist,  sandy 
soils  of  fields  and  meadows  from  Me.  to  Minn,  south  to  N.C.  and  west 
to  Ark.  and  La.  Stem  angular.  Leaves  linear  and  lance-linear,  8"  to 
16"  long,  mucronulate.  Flowers  in  dense,  globular  heads,  or  oblong, 
obtuse  spikes  4"  to  5"  thick,  bright  rose-purple,  sometimes  paler.  Wings 
oval  or  ovate,  sessile.  Crest  minute.  Bracts  generally  persistent.  Car- 
uncle nearly  as  long  as  the  hairy,  obovoid  seeds.    July  to  Sept. 

6.  P.  lutea,  L.  Orange  P.  Wild  Bachelor's  Button.  A  smooth 
biennial,  of  sandy  plains  and  low  pine  barrens  and  swamps  from  N.J.  to 
Fla.  west  to  La.  Stems  6;  to  12'  high,  generally  several,  from  fibrous 
roots,  with  a  few  spreading  branches.  Root  leaves  spatulate  or  obovate, 
obtuse ;  stem  leaves  lanceolate,  ovate.  Flowers  orange-yellow,  in  ovate- 
globous  heads,  8"  to  9"  thick.  Pedicels  longer  than  the  bracts.  Wings 
oblong-ovate,  mucronate.  Crest  small.  Linear  caruncle  lobes  nearly  as 
long  as  the  hairy  seed.    June  to  Oct. 

7.  P.  nana,  DC.  Dwarf  P.  A  low  biennial,  common  in  the  pine 
barrens  of  the  Southern  States.  Stems  ascending,  2'  to  4'  high.  Leaves 
spatulate  or  linear,  1'  to  2'  long,  mostly  radical  and  rosulate.  Flowers 
citron-yellow,  in  dense,  ovate  heads  becoming  oblong,  nearly  1'  thick. 
Wings  ovate-lanceolate,  acuminate.  Caruncle  lobes  half  as  long  as  the 
obovate,  hairy  seed.     April,  May. 

8.  P.  verticillata,  L.  Whorled  P.  A  smooth,  slender,  branched 
annual,  6'  to  1C  high,  common  in  fields  or  dry  soils  from  Me.  to  Minn., 
Fla.,  and  Tex.  Leaves  linear,  acute,  4"  to  10"  long;  those  of  the  stem 
all  whorled  in  4's  or  6's  ;  those  of  the  usually  opposite  branches,  scattered. 
Flowers  small,  greenish-white  or  purplish,  in  peduncled,  short,  dense, 
conical  spikes,  3"  to  10"  long.  Wings  broadly  oval,  clawed.  Crest  pres- 
ent. Caruncle  2-lobed,  scarcely  half  as  long  as  the  hairy,  oblong  seed. 
July  to  Oct 

9.  P.  ambigua,  Nutt.  Loosk-spiked  P.  A  slenderer  species  than 
the  preceding,  with  about  the  same  range,  but  with  only  the  lower  leaves 
whorled,  the  rest  as  well  as  the  branches  being  alternate,  and  the  flowers 
in  long,  slender,  loose  spikes.  Flowers  somewhat  larger  and  purple  or 
purplish.    Other  features  as  in  No.  8.    July  to  Oct. 

10.  P.  cruciata,  L.  Cross-leaved  or  Marsh  P.  Moss  P.  A 
smooth,  erect  annual,  4'  to  10'  high,  growing  on  the  margins  of  swamps 
and  in  other,  low  or  wet  grounds  from  Me.  to  Minn.,  Fla.,  and  La.  Stem 
4-sided,  with  the  angles  somewhat  winged.  Leaves  linear-oblong  or 
oblanceolate,  in  whorls  of  4.  Flowers  rose-colored  or  greenish-purple,  in 
dense,  ovate  sessile  or  nearly  sessile  spikes,  6"  to  9"  in  diameter.  Wines 
deltoid-ovate,  cordate,  acute  or  bristle-pointed.  Crest  small.  Caruncle 
about  as  long  as  the  seed.    July,  Aug. 


Order  35.    LEGUMINOSjB  —  Legume  or  Pulse 
Family 

Herbs,  shrubs,  or  trees,  with  alternate,  mostly  com- 
pound and  stipulate  leaves,  papilionaceous  or  regular 
flowers,  monadelphous,  diadelphons,  or  distinct  stamens, 
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and  a  single,  free,  simple  pistil  becoming  in  fruit  a  leyume. 
A  very  large  order,  usually  divided  into  3  large  sub- 
orders which  by  some  botanists  are  treated  as  distinct 
orders. 

Suborder  I.    Papilionaceje — Pulse  or  Pea  Subfamily 

Herbs,  shrubs,  or  trees,  with  simple  or  simply  compound, 
mostly  stipulate  leaves,  and  truly  papilionaceous  flowers  in 
which  the  upper  and  largest  petal  incloses  the  others  in 
bud.  (See  also  pp.  210,  211,  of  Lessons.)  Stamens  10, 
rarely  5,  sometimes  distinct,  but  mostly  monadelphous  or 
diadelphous,  especially  the  latter,  in  which  9  stamens  form  a 
cleft  tube  with  the  remaining  upper  one  filling  the  cleft. 
Ovary  1-celled,  or  sometimes  2-celled  by  the  intrusion  of 
one  or  both  sutures,  or  several-celled  by  constriction 
between  the  seeds,  thus  becoming  a  loment.  Seeds  many 
or  solitary,  without  albumen.  Embryo  with  the  radicle 
bent  against  the  large  cotyledons. 

Suborder  II.    Cisalpine js  —  Brasiletto  or  Senna 
Subfamily 

Trees,  herbs,  or  shrubs,  differing  from  those  of  sub- 
order I  mainly  in  having  the  leaves  sometimes  doubly  com- 
pound, the  corolla  nearly  regular  or  only  imperfectly 
papilionaceous,  the  upper  petal  being  inclosed  by  the  others, 
the  stamens  usually  distinct  and  the  embryo  straight. 

Suborder  III.    MmdsEJS  —  Mimosa  Subfamily 

Herbs,  shrubs,  or  trees,  differing  from  those  of  both  the 
preceding  suborders,  mainly  in  having  the  leaves  mostly 
2  to  3-pinnate,  the  flowers  perfectly  regular,  the  calyx  and 
corolla  valvate  in  the  bud,  and  the  stamens  often  numerous 
and  exserted. 

Key  to  Suborders  and  Genera 

$  Corolla  truly  papilionaceous .         Suborder     1 

f  Corolla  imperfectly  papilionaceous  or  nearly  regular      .  .       .  Suborder  II 

f  Corolla  regular  and  with  the  calyx  valvate  in  the  bod    •  •       •  Suborder  III 
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A.  Suborder  I.    Papilionice* 

a.  Stamens  10,  separate.    (1) 
»•  Stamens  10,  monadelphons  or  dladelphous.    (b) 
b.  Leaves  ending  with  a  tendril.    (3) 
b.  Leaves  not  ending  with  a  tendrO.    (o) 
c  Podaloment.    (8) 
c  Pod  not  a  lomeot.    (d) 
d.  Vines  with  pinnately  compound  leaves,    (i)  , 

d.  Erect  or  with  palmately  8-foliolate  leaves.    (6) 

1.  Herbs,  with  digitately  8-roliolate  or  simple  leaves  .       .       .  BAPTI8IA  I 

1.  Trees  with  pinnate  leaves CLADRASTI8  II 

2.  Calyx  lobes  leafy      .               PISUM  III 

«.  Calyx  lobes  not  leafy.    Style  flattened LATHYRDS  IV 

8.  Calyx  lobes  not  leafy.    Style  filiform VICIA  V 

8.  Leaves  pinnately  8-foliolate.    Flowers  yellow        •      8TYL08ANTHB8  VI 

3.  Leaves  pinnately  4-foliolate.    Flowers  yellow        .       •       .    ARACHIS  VII 

3.  Leaves  pinnately  8-foliolate.    Pod  8  to  7-Jointed    .       .     DRSMODIUM  VIII 

3.  Leaves  pinnately  8-foliolate.    Pod  1-seeded    .       .       .      LBSPBDBZA  IX 

4.  Leaves  pinnately  5  to  16-follolate.    Woody  vines.       .       .       .WISTARIA  X 

4.  Leaves  pinnately  0  to  T-foUolate.    Herbaceous  vines    ....  APIOS  XI 

4.  Leaves  8-foUolate.    Flowers  never  yellow. 

Keel  of  corolla  twisted PHASBOLDS  XII 

Keel  of  corolla  not  twisted AMPHICARPJBA  XIII 

5.  Leaves  palmately  5  to  10,  or  rarely  simple.    Herbs        No.  XX  or  LUPIHUS  XIV 

6.  Leaves  palmately  1  to  8-foliolate.  Low,  shrubby  plants  .  CYTISDS  XV 
6.  Leaves  palmately  8-foUolate.  Trees  or  shrubs  LABURHUM  XVI 
5.  Leaves  palmately,  rarely  pinnately,  8-foliolate.    Pods  small, 

straight.    Flowers  in  dense  heads  or  spikes  .       .       .       TRIFOLIUM  XVII 

5.  Leaves  pinnately  8-follolate.  Pods  spiral  or  curved  .  .  MBDICAQO  XVIII 
5.  Leaves  pinnately  8-foliolate.     Flowers  white  or  yellow,  in 

slender  racemes MELHOTUS  XIX 

5.  Leaves  pinnately  8  to  5-foliolate ;  usually  dark  dotted.   Flowers 

never  yellow PSORALBA  XX 

5.  Leaves  odd-pinnate.    Flowers  with  only  one  petal    Shrubs         AMORPHA  XXI 

5.  Leaves  odd-pinnate.    Pod  2-ceUed  lengthwise              .       .    ASTRAGALUS  XXII 

5.  Leaves  odd-pinnate.    Pod  1-celled.    Herbs  ....       TBPHROSIA  XXIII 

5.  Leaves  odd-pinnate.    Pod  1-celled.    Trees  or  shrubs  .       .            ROBHTIA  XXIV 

B.  Suborder  n.    Caesalpinea 

Leaves  simple.    Flowers  perfect,  purple.    Trees       ....       CBRCI8  XXV 

Leaves  pinnate.    Flowers  perfect,  yellow.    Herbs     ....        CASSIA  XXVI 

Leaves  pinnate  or  bipinnate.    Flowers  polygamous.    Trees     .  GLBDITSCHTA  XXVII 

Leaves  blpinnate.    Flowers  dioecious.    Trees     .       .               GTMHOCLADTJS  XXVIII 

C.  Suborder  in.    Mimdeeae 

Stamens  not  more  than  10. 

Pods  flat,  breaking  up  into  1-seeded  joints MIMOSA  XXIX 

Pods  4-sided,  4-valved,  prickly 8CHRANKIA  XXX 

Pods  flat,  smooth,  2-valved DBSMAWTHUS  XXXI 

Stamens  more  than  10.    Monadelphons  at  the  base   ....  ALBIZZIA  XXXII 


I  BAPTISIA,  Vent.  False  Indigo.  Erect,  perennial 
herbs,  with  palmately  3-foliolate  or  sometimes  simple  leaves, 
which  usually  blacken  in  withering,  and  yellow,  white,  or  blue 
flowers  in  racemes.  Calyx  bell-shaped,  4  to  5-toothed,  per- 
sistent   Standard  erect,  orbicular,  with  reflexed  sides  about 
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as  long  as  the  wings  and  keel.  Stamens  10,  distinct.  Pod 
stalked,  inflated,  ovoid,  oblong  or  globose,  pointed,  with  many, 
or  by  abortion,  few  seeds. 

Leaves  8-follolate.    Flowers  yellow •  No.  1 

Leaves  8-follolate.    Flowers  cream-colored.    Stipules  large  •       .       .       .       .  No.  2 

Leaves  8-follolate.    Flowers  white Nos.  8,  4 

Leaves  8-foliolate.    Flowers  blue             •       .       , No.  5 

Leaves  simple.    Flowers  yellow No.  6 

1.  B.  tinct&ria,  R.  Br.  Wild  Indioo.  Horsefly  Weed.  A  smooth, 
bushy,  somewhat  glaucous  herb,  2°  to  3°  high,  with  bluish-green  foliage, 
common  in  dry  soils  from  Me.  to  La.  Leaves  subsessile ;  leaflets  wedge- 
obovate,  6"  to  18"  long.  Stipules  and  bracts  minute,  bristle-like,  cadu- 
cous. Flowers  yellow,  in  loose,  terminal  racemes.  Pod  ovoid,  3"  to  6" 
long,  on  a  stipe  exceeding  the  calyx,  tipped  with  the  style  and  usually 
1-seeded.    July  to  Sept. 

2.  B.  leucoph&a,  Nutt.  A  low,  soft-hairy  herb,  1°  high,  with  spread- 
ing branches,  common  in  the  prairies  of  111.,  Mich.,  and  Minn,  and  south 
to  La.  and  Tex.  Leaves  sessile  or  short-stalked,  with  oblanceolate  to 
obovate  leaflets,  2'  to  3'  long.  Stipules  and  bracts  large,  leaf-like,  trian- 
gular-ovate, persistent.  Racemes  lateral,  long,  sometimes  1°,  with  20  to 
60  large,  cream-colored  flowers  V  long,  turned  upward  on  slender  pedi- 
cels about  as  long.  Pod  ovoid,  downy  or  hoary,  1'  to  2'  long.  April, 
May. 

3.  B.  leucantha,  Tore,  and  Grat.  A  stout,  smooth,  and  glaucous 
herb,  2°  to  5°  high,  with  spreading  branches,  conspicuous  in  prairies  and 
rich  soils  from  Ohio  to  Minn,  south  to  Fla.  and  La.  Leaves  petiolate, 
with  wedge-obovate,  obtuse  leaflets  1'  to  2'  long,  and  lanceolate  or  linear, 
deciduous  stipules  about  equaling  the  petioles.  Racemes  lateral,  erect, 
loose,  6'  to  24'  long,  with  large,  white  flowers  9"  to  10"  long,  succeeded 
by  ellipsoid,  long-stiped  pods.  Entire  plant  becomes  bluish-black  in 
withering.     May  to  July. 

4.  B.  alba,  R.  Br.  A  smooth  herb,  with  widely  spreading,  slender 
branches,  1°  to  3°  high,  found  in  dry  soils  from  N.C.  to  southern  Ind. 
and  Mo.  south  to  Fla.  and  La.  Petioles  slender,  3"  to  9"  long ;  stipules 
and  bracts  minute,  caducous.  Leaflets  about  1'  long,  elliptic-lanceolate. 
Racemes  lateral,  erect,  6'  to  10'  long,  on  long  peduncles.  Flowers  pure 
white,  about  6"  long,  on  pedicels  about  as  long.  Pod  oblong-linear,  12" 
to  18"  long.    Plant  withers  without  blackening. 

5.  B.  australis,  R.  Br.  Blue  False  Indioo.  A  tall,  stout,  smooth, 
and  handsome  plant,  4°  to  6°  high,  of  rich  soils  from  western  Pa.  to  Ga. 
and  west  to  southern  Ind.,  Mo.,  and  Ark.  Leaves  short-stalked  ;  leaflets 
oblanceolate  or  obovate,  obtuse,  12"  to  30"  long.  Stipules  lanceolate, 
about  equaling  the  petioles,  persistent.  Racemes  terminal,  erect,  long, 
loosely  flowered.  Flowers  indigo-blue,  9"  to  12"  long,  on  pedicels  about 
3"  long.  Bracts  caducous.  Pods  oblong-oval,  about  2'  long,  on  a  short 
stipe.    June  to  Aug. 

6.  B.  perfoliata,  R.  Br.  A  remarkable,  smooth  and  glaucous  species 
found  in  ary,  sandy  soils  in  S.C.  and  Ga.  Stem  branching,  1°  to  2°  high. 
Leaves  simple,  perfoliate,  oval  or  orbicular,  about  2'  wide,  entire,  and 
very  thick.  Flowers  yellow,  about  6"  long,  solitary,  on  axillary  pedun- 
cles.   Pods  small,  ovate,  coriaceous.    May. 

n.  CLADRASTIS,  Raf.  Trees,  with  odd-pinnate,  exstipu- 
late  leaves,  and  terminal  panicles  of  showy,  white  flowers. 
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Calyx  bell-shaped,  5-toothed.  Standard  large,  roundish,  re- 
flexed.  Petals  pf  the  keel  and  wings  straight  and  distinct. 
Stamens  10,  distinct  Pod  short-stiped,  flat,  thin,  4  to  6-seeded. 
Excepting  one  of  eastern  Asia,  the  species  given  below  is  the 
only  one  known. 

1.  C.  tinct&ria,  Raf.  Tbllowwood.  American  or  Kentucky  T. 
A  handsome  tree,  20°  to  40°  high,  of  rich  soils  and  hillsides,  native  of 
Ky.,  Tenn.,  and  western  N.C.  and  cultivated  elsewhere  for  ornament 
Bark  smooth,  resembling  that  of  the  beech.  Wood  yellow,  yielding  a 
yellow  dye.  Leaves  smooth,  bright  green,  turning  bright  yellow  in  au- 
tumn. Leaflets  7  to  11,  stalked,  oval  or  ovate,  short-acuminate,  2'  to  4' 
long,  parallel-veined.  Flowers  cream-white,  fragrant,  about  1'  long,  on 
slender  pedicels  in  loose,  drooping  panicles  107  to  20'  long.  Pod  linear, 
smooth,  2'  to  4f  long,  2  to  6-seeded.    May,  June. 

III.  PISUM,  L.  Pea.  Diffuse  or  climbing  annuals,  with 
equally  pinnate  leaves  ending  in  a  branching  tendril,  and  large 
flowers  with  leafy  calyx  lobes.  Leaflets  1  to  3  pairs.  Stand- 
ard large,  obovate  or  orbicular.  Wings  falcate,  oblong,  longer 
than  and  adhering  to  the  keel.  Stamens  diadelphous,  9  and  1. 
Style  bearded  on  the  inner  side,  grooved  on  the  back.  Fod 
several-seeded.    Seeds  globose. 

1.  P.  sativum,  L.  Common  Pea.  A  smooth,  glaucous,  Old  World, 
tendril-climbing  plant,  cultivated  for  its  edible  seeds  from  time  immemo- 
rial. Leaflets  2  to  3  pairs,  oval  or  ovate.  Stipules  leaf-like,  usually  as 
large  as  the  leaflets.  Flowers  2  or  more,  on  axillary  peduncles,  white, 
varying  to  bluish  or  party-colored.  Var.  arvtnae,  Pom.  (P.  arvbnse,  L.), 
the  Field  Pea,  cultivated  for  forage,  has  usually  dull  white  or  bluish 
flowers,  with  purple  wings  and  angular  seeds.  Other  varieties  are  humile, 
the  dwarf  pea  ;  aaccharatum,  the  sugar  pea  ;  umbellatum,  the  crown  pea  ; 
etc. 

IV.  LATH7RUS,  L.  Annual  or  perennial,  climbing  or 
rarely  erect  herbs,  with  pinnate  leaves  mostly  ending  in  a 
tendril,  leafy,  half-sagittate  stipules,  and  showy,  papiliona- 
ceous flowers,  solitary  or  racemed,  on  long,  axillary  pedun- 
cles. Calyx  obliquely  companulate,  5-toothed.  Standard 
large,  roundish,  notched.  Wings  falcate,  longer  than  the 
incurved,  obtuse  keel.  Stamens  diadelphous,  9  and  1,  or 
monadelphous  below.  Style  flat,  dilated  above,  curved,  hairy 
along  the  inner  side,  next  the  free  stamen.  Pod  oblong,  flat, 
several-seeded. 

Leaflets  8  to  0  pairs.    Stipules  large  and  broad       .......  No.1 

Leaflets  4  to  0  pairs.    Stipules  narrow Ko.  9 

Leaflets  9  to  4  pairs.    Stipules  narrow.    Stem  sometimes  winged        •              .  Roe.  8, 4 

Leaflets  1  pair.    Ornamental  exotics        . .  Hoe.  ft,* 
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1.  L.  marftimuB,  Bioblow.  Beach  Pba.  Sea  or  Seaside  Pea.  A 
stout  perennial,  with  creeping  rootstock  and  decumbent,  spreading  stem, 
1°  to  2°  high,  found  on  sandy  shores  from  N.J.  northward,  around  the 
Great  Lakes,  on  the  Pacific  coast,  and  in  corresponding  latitudes  around 
the  globe.  Stem  4-angled.  Stipules  broadly  ovate,  cordate-hastate,  nearly 
as  large  as  theft  to  12  thick,  ovate-oblong,  pale  green  leaflets  V  to  2'  long. 
Peduncles  a  little  shorter  than  the  leaves,  bearing  6  to  10  purple  flowers, 
9"  to  12"  long.  Pod  oblong-linear,  18"  to  3'  long,  nearly  smooth,  veined. 
May  to  Aug. 

2.  L.  venosus,  Mdhl.  Showy  Wild  Pea.  A  stout,  climbing  peren- 
nial, with  smooth  or  finely  pubescent,  4-angled  stem,  2°  to  3°  long,  found 
on  shady  banks  of  streams  from  western  N.J.  to  Ga.  west  to  Kan.  and 
Minn.  Stipules  small,  semisagittate,  narrow,  acuminate.  Leaflets  4  to  7 
pairs,  somewhat  alternate,  oblong-ovate,  obtusish,  1'  to  2'  long,  mucronu- 
late. Peduncles  shorter  than  the  leaves,  bearing  8  to  16  purple  flowers 
6"  to  8"  long.    Pod  smooth,  linear,  18"  to  3',  veined.    June,  July. 

3.  L.  palustris,  L.  Marsh  Pea.  A  smooth  or  somewhat  pubescent 
perennial,  with  slender,  angled,  and  winged  stem,  1°  to  3°  long,  found  in 
wet  places  from  N.J.  northward  and  westward  and  in  corresponding  lati- 
tudes in  Europe  and  Asia.  Stipules  small,  semisagittate,  lanceolate. 
Leaflets  2  to  4  pairs,  narrowly  oblong-ovate  or  lanceolate  to  linear,  1'  to  2' 
long,  mucronulate.  Peduncles  about  as  long  as  the  leaves,  bearing  2  to  6 
purple  flowers,  about  6"  long.  Pod  linear,  18"  to  30"  long,  smooth  or 
somewhat  pubescent    May  to  Aug. 

4.  L.  myrtifolius,  Muhl.  Myrtle-leaved  Marsh  Pea.  A  smooth 
perennial,  of  the  same  range  as  the  preceding  and  south  to  N.C.,  differing 
from  it  mainly  in  having  its  stem  angled  but  not  voinged,  smaller  ovate, 
obtuse  leaflets,  broader  and  larger  stipules  and  pale  purple  flowers.  May 
to  July. 

5.  L.  odoratus,  L.  Sweet  Pea.  An  ornamental  annual  from  Sicily, 
with  rough,  hairy,  winged,  climbing  stem,  3°  to  4°  high,  lanceolate  stipules, 
and  leaves  of  but  one  pair  of  oval  or  oblong  mucronulate  leaflets.  Flowers 
2  to  4,  on  peduncles  much  longer  than  the  leaves,  large,  white  with  pink  or 
purple  standard  varied  indefinitely  in  shades  of  color  and  very  fragrant. 
Pod  1'  to  2'  long.    June. 

6.  L.  latif&lius,  L.  Everlasting  or  Perennial  Pea.  A  smooth, 
hardy,  ornamental  perennial  from  England,  with  climbing,  broadly  winged 
stem,  6°  to  8°  long,  broad-ovate  stipules,  and  leaves  of  but  one  pair  of 
ovate-lanceolate,  rather  glaucous  leaflets  2'  to  S'  long.  Peduncles  longer 
than  the  leaves,  bearing  many  large,  pink-purple,  scentless  flowers.  Pods 
flat,  4'  to  6'  long.    Aug. 

V.  VICIA,  L.  Vetch.  Tare.  Climbing  or  trailing,  annual 
or  perennial  herbs,  with  pinnate  leaves  ending  in  a  tendril, 
semisagittate  or  entire  stipules,  and  blue  or  violet,  sometimes 
yellowish  or  white,  racemed  or  sessile,  axillary  flowers.  Calyx 
tubular,  5-toothed.  Standard  obovate  or  oblong,  emarginate ; 
wings  adherent  to  the  curved  keel.  Stamens  diadelphous,  9 
and  1,  or  monadelphous  below.  Style  very  slender,  bearded 
at  the  summit  beneath  the  stigma,  either  all  around  or  only  on 
the  back.    Pod  flat,  several-seeded.     Seeds  globose. 

Leaflets  8  to  24.    Peduncles  4  to  8-flowered Ho.  1 

Leaflets  8  to  24.    Peduncles  many-flowered,  small Bos,  %  8 

Leaflets  8  to  94.    Flowers  frw,  large   ••.•••••..      Ho.  4 
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1.  Y.  Americana,  Mdhl.  A  smooth,  slender,  trailing  or  climbing 
perennial,  2°  to  3°  long,  oi  moist  grounds  from  New  Eng.  to  Va.  west  to 
Minn,  and  Kan.  Stipules  broad-ovate,  deeply  dentate.  Leaflets  10  to  14, 
subsessile,  elliptic-ovate  or  lanceolate,  obtuse,  mucronate,  veined,  some- 
what alternate,  8"  to  16"  long.  Flowers  8"  long,  blue  or  purple,  in  loose 
racemes  of  4  to  8,  on  peduncles  shorter  than  the  leaves.  Var.  linearis, 
Watson,  with  weak,  often  zigzag  stems,  1°  to  2°  long,  and  linear  leaflets, 
occurs  in  dry  soils  in  Kan.,  Neb.,  and  westward.    May  to  Aug. 

2.  V.  Carolinian*,  Walt.  A  slender,  smooth  or  smooth ish,  trailing 
or  climbing  perennial,  2°  to  6°  long,  of  river  banks  and  open  woods  from 
N.Y.  to  Minn,  south  to  Kan.,  Ky.,  and  Ga.  Leaves  on  short  petioles. 
Stipules  oblong  or  linear,  entire.  Leaflets  8  to  16,  linear-objong,  6"  to 
12"  long,  mostly  alternate.  Flowers  3"  to  6"  long,  whitish  with  bluish- 
tipped  keel,  8  to  20  in  a  loose  raceme,  on  peduncles  about  as  long  as  the 
leaves.    Pods  smooth,  10"  to  12"  long.    May  to  July. 

3.  V.  Cracca,  L.  Toftbd  Vetch.  Cow  V.  Blub  V.  A  downy- 
pubescent,  trailing  or  climbing  perennial,  found  along  hedges,  fences, 
and  thickets  from  Me.  to  Minn,  south  to  N.J.  and  Ky.,  also  in  the  Old 
World.  Stems  tufted,  square,  slender,  weak,  2°  to  4°  long.  Stipules 
linear,  subulate,  entire.  Leaflets  18  to  24,  oblong  or  linear-oblong,  mucro- 
nate, 8"  to  10"  long.  Flowers  blue  and  purple,  6"  to  6"  long,  reflezed,  12 
to  20,  in  dense,  one-sided,  spike-like  racemes,  on  axillary  peduncles  about 
as  long  as  the  leaves.    Pods  smooth,  9"  to  12"  long.    June  to  Aug. 

4.  V.  sativa,  L.  Common  Vktch  or  Tabs.  A  slender,  climbing 
annual,  found  in  cultivated  fields  and  waste  places  from  New  Eng.  to 
Minn,  south  to  Fla.  and  Tex.,  introduced  from  Europe,  where  it  is  cul- 
tivated for  fodder.  Stem  somewhat  pubescent,  decumbent  or  climbing, 
1°  to  3°  long.  Leaflets  10  to  12,  oblong-ovate  to  linear,  retuse,  mucronate, 
10"  to  16"  long.  Flowers  bluish-purple,  10"  to  12"  long,  solitary  or  in 
pair*)  axillary,  sessile  or  short-stalked.  Pod  smooth,  linear,  1'  to  2'  long, 
6  to  10-seeded.  June.  Var.  anguatifolia,  Sbrinob,  near  the  coast,  has 
narrow  and  longer  leaflets. 

VI.  STYLOSANTHBS,  Swabtz.   Low,  perennial  herbs,  with 

pinnately  3-foliolate  leaves,  sheath-like  stipules,  and  yellow 

flowers  in  terminal  or  axillary,  leafy-bracted  heads  or  short  spikes. 

Calyx  2-bracted,  with  a  slender,  stalk-like  tube,  an  unequally 

4  to  5-cleft  limb,  and  the  corolla  and  monadelphous  stamens 

inserted  in  its  throat ;  the  whole  falling  off  early  so  that  the 

ovary  ripens  naked.      Aethers   10,  shorter  and  longer  alter. 

nately.    Standard  orbicular.     Style  slender,  losing  its  upper 

part  after  flowering,  while  the  lower  part  forms  a  persistent 

hooked  point  on  the  small,  reticulated,  1  to  2-jointed,  but  by 

abortion  of  the  lower  joint,  1-seeded  pod. 

1.  S.  elatior,  Swabtz.  Pencil  Floweb.  A  tufted  herb,  with  wiry, 
branching  stems,  6'  to  18'  high,  found  in  dry  soils  and  gravelly  woods 
from  southern  N.Y.  to  Fla,  west  to  southern  Ind.,  Ky.,  Kan.,  and  La. 
Leaves  short-stalked.  Leaflets  lanceolate,  straight-veined,  10"  to  15"  long. 
Flowers  few,  8"  to  4"  long,  mostly  in  terminal  spikes.  Bracts  fringed 
with  yellow.    Loment  obovate,  pubescent,  about  2"  long.    July,  Aug. 

VII.  ARACHIS,  Willd.  South  American  annuals,  with 
equally  pinnate  leaves,  and  small,  yellow  flowers  in  axillfuy 
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spikes  or  heads.  Calyx  with  a  long,  slender  tube  and  a  bilabi- 
ate limb.  Corolla  inverted.  Stamens  monadelphous.  An- 
thers alternately  longer  and  shorter,  as  in  Stylosanthes.  Pod 
gibbous  at  base,  oblong,  turgid,  coriaceous,  reticulated,  inde- 
hiscent,  1  to  3-seeded. 

1.  A.  hypog&a,  Willd.  Peanut.  Groundnut.  A  procumbent, 
Dearly  smooth  annual,  with  2  pairs  of  oval  or  roundish  leaflets,  cultivated 
in  N.C.  and  other  Southern  States  for  its  edible  seeds.  Flowers  5  to  7. 
The  ovary  after  flowering  is  thrust  into  the  soil  by  the  elongating  stipe 
and  there  ripened,  whence  its  specific  name  "hypog&a"  (underground) 
and  one  of  its  common  names  **  groundnut."    May. 

VIII.  DESMODIUM,  DC.  Tick  Trefoil.  Erect,  ascending 
or  prostrate,  perennial  herbs,  sometimes  shrubby  at  the  base, 
with  pinnately  3-foliolate,  rarely  1-foliolate,  stipulate  and  sti- 
pulate leaves,  and  mostly  small,  purple,  or  purplish  flowers  in 
axillary  or  terminal  racemes  or  panicles.  Calyx  5-toothed, 
usually  more  or  less  2-lipped.  Standard  roundish ;  keel  obtuse. 
Stamens  diadelphous,  9  and  1,  sometimes  monadelphous  below. 
Pod  a  loment,  sessile  or  stalked,  flat,  several-jointed,  con- 
stricted most,  sometimes  only,  on  the  lower  or  dorsal  suture, 
the  joints  1-seeded,  indehiscent>  separable,  reticulated,  and 
usually  roughened  with  minute,  hooked  hairs  by  which  they 
cling  to  clothing  or  to  the  wool  or  hair  of  animals. 

Exotic  species ••••       Ho.  9 

Native  species. 

Loment  constricted  only  below.    Pod  long-stiped     ...,♦.  Ho*.  1,  t 
Loment  constricted  also  above.    Pod  not  long-stipod.    (a) 

a.  Stem  trailing •••       Ho,  8 

sw  Stem  erect  or  ascending,    (b) 
b.  Stipules  large,  6"  to  9"  long,  ovate-lanceolate,    (o) 
b.  Stipules  small,  awl-shaped,    (d) 

c.  Stems  hairy.  Leaflets  ovate,  blunt .       ••••••••       Ho.  4 

c  Stems  smooth.  Leaflets  ovate-lanoeolato,  acuminate   .       .       .       .      .       Ho.  5 

d.  Joints  of  pods  triangular  •••••••••  Hos.  6,  7 

d.  Joints  of  pods  roundish    ......•••.       Ho.  8 

1.  D.  nudifldrum,  DC.  Naked-flowered  T.  T.  A  common  herb,  of 
dry  woods  from  New  Eng.  to  Minn,  south  to  Fla  and  La.,  with  an  erect  or 
ascending,  slender  stem,  8'  to  10'  high,  terminating  in  several  ternate,  long- 
petioled,  rather  smooth  leaves,  and  a  smooth,  slender,  ascending,  usually 
leafless  scape  2°  to  4°  long,,  bearing  a  raceme  or  panicle  of  many  small, 
purple  flowers,  each  3"  to  6"  long.  Leaflets  roundish-ovate,  somewhat 
acuminate,  blunt-pointed,  whitish  beneath.  Loment,  on  a  stipe  nearly  as 
long  as  the  pedicel  and  many  times  longer  than  the  calyx,  with  2  to  4 
obtusely  triangular  joints  pubescent  with  hooked  hairs.  Stamens  mona- 
delphous below.     Stipules  bristle-like,  deciduous.    July,  Aug. 

2.  D.  acuminatum,  DC.  Pointed-leaved  T.  T.  A  smooth  or  slightly 
pubescent,  erect  herb,  of  rich  woods  and  the  same  range  as  No.  1.  Stem 
1°  to  2°  high,  with  the  leaves  clustered  at  the  top,  from  which  arises  a 
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slender,  long-peduncled,  many-flowered,  terminal  raceme  or  panicle  1°  to  2° 
long.  Petioles  8'  to  6'  long.  Stipules  awl-shaped,  usually  persistent 
Leaflets  round-ovate,  acuminate,  green  on  both  sides,  terminal  one  round- 
ish, 8'  across,  lateral  ones  smaller,  all  of  them  conspicuously  pointed. 
Flowers  purple.  Loment  as  long-stiped  as  in  No.  1,  with  2  to  8  hooked- 
pubescent  joints.    July,  Aug. 

3.  D.  rotundifolium,  DC.  Round-leaved  T.  T.  A  trailing,  hairy 
plant,  2°  to  6°  long,  of  dry,  rocky  or  open  woods  from  Me.  to  Minn, 
south  to  Fla.  and  La.  Leaves  petioled.  Stipules  conspicuous,  triangular- 
ovate,  acuminate,  persistent.  Leaflets  orbicular  or  nearly  so,  V  to  2' long, 
hairy  on  both  sides.  Flowers  few,  purple,  in  loose  axillary  or  terminal 
panicles.  Loment  on  a  short  stipe  little  exceeding  the  calyx,  constricted 
almost  equally  on  both  sides ;  joints  8  to  6,  obliquely  rhomboid-oval. 
July  to  Sept. 

4.  D.  can68cens,  DC.  Hoary  T.  T.  An  erect,  loosely  branched, 
densely  hairy  herb,  3°  to  6°  high,  common  in  rich  soils  and  low,  moist 
woods  from  Vt.  ai?d  Mass.  to  Minn,  south  to  Fla.  and  La.  Leaves  peti- 
oled. Stipules  large,  ovate-lanceolate,  acuminate,  persistent.  Leaflets 
ovate,  obtuse,  about  as  long  as  the  petiole,  rough  above,  soft-villous 
beneath.  Flowers  greenish  without,  purple  within,  in  a  very  long,  termi- 
nal, densely  canescent  panicle.  Loment  short-stiped  as  in  No.  3,  with 
4  to  7  obliquely  oval,  very  adhesive  joints.    July,  Aug. 

5.  D.  cuspidatum,  Torr  and  Gray.  An  erect,  branching  herb, 
4°  to  5°  high,  smooth  except  in  its  panicle,  found  in  thickets  and  woods 
from  N.Y.  to  Minn,  south  to  Fla.  and  Tex.  Stem  straight.  Stipules  and 
bracts  conspicuous,  lanceolate,  awl-shaped,  cuspidate  ;  the  former  usually 
persistent,  the  latter  deciduous.  Leaflets  oblong-ovate  or  ovate-lanceo- 
late, acuminate,  2'  to  5'  long,  green  on  both  sides.  Flowers  purple, 
about  8"  long.  Loment  pendulous,  of  3  to  7  obliquely  oblong,  hooked- 
pubescent  joints,  on  a  short  stipe  about  equal  to  the  calyx  lobes.  Aug., 
Sept. 

6.  D.  Dilldnii,  Darl.  Dillen'b  T.  T.  An  erect,  branching,  hairy 
plant,  2°  to  6°  high,  common  in  woodlands  from  Me.  to  Minn,  south  to 
Va.,  Ky.,  Mo.,  and  Tex.  Stem  rough,  grooved.  Stipules  and  bracts 
small,  inconspicuous,  and  mostly  deciduous.  Leaflets  oblong  or  oblong- 
ovate,  2'  to  8'  long,  pale  and  softly  pubescent  beneath.  Flowers  purple, 
in  a  large,  terminal,  naked  panicle.  Loment  on  a  very  short  stipe,  with 
2  to  4  nearly  triangular,  hooked-pubescent  joints.    June  to  Sept 

7.  D.  paniculatum,  DC.  A  slender,  erect,  nearly  smooth  plant,  2°  to 
4°  high,  common  in  woods  from  Me.  to  Minn,  south  to  Fla.  and  Tex. 
Stem  striate.  Stipules  awl-shaped,  deciduous.  Leaflets  oblong-lanceolate 
or  linear-lanceolate,  obtuse,  1'  to  3'  long.  Flowers  purple,  on  slender 
pedicels  4"  to  6"  long,  in  panicled  racemes.  Loment  on  a  very  short 
stipe,  with  8  to  6  triangular  joints.    July  to  Sept. 

8.  D.  Canad6nse,  DC.  Showy  T.  T.  A  stout,  erect,  downy  plant, 
4°  to  6°  high,  common  in  thickets  and  on  river  banks  from  Me.  to  Dak. 
south  to  N.C.  and  Mo.,  and  the  most  showy  species  in  its  range.  Stem 
striate,  hairy.  Stipules  linear-lanceolate.  Lower  leaves  on  petioles  6'' 
to  12"  long,  upper  ones  nearly  sessile.  Leaflets  oblong-lanceolate,  obtuse, 
nearly  smooth.  Flowers  pink-purple,  6"  to  8"  long,  in  dense,  terminal 
racemes.  Loment  nearly  sessile,  of  8  to  6  obtusely  triangular,  hooked- 
pubescent  joints.    July  to  Sept. 

9.  D.  gjrans,  DC.  Telegraph  Plant.  An  East  Indian  plant,  2°  to 
8°  high,  normally  a  perennial,  but  in  cultivation  an  annual,  remarkable 
for  the  singular  movements  of  its  leaflets.  The  terminal  one,  oblong- 
elliptic,  6  times  as  long  as  the  nearly  linear  lateral  ones,  droops  In  the 
evening  and  rises  again  in  the  morning  with  no  other  movement ;  while 
the  two  diminutive  lateral  ones  in  a  suitably  high  temperature  have  a 
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continual  jerking  movement  upward  and  downward,  day  and  night,  with 
only  an  occasional  cessation  as  if  from  exhaustion.  Flowers  purple  or 
violet,  in  a  panicle. 

IX.  LESPEDEZA,  Mx.  Bush  Clover.  Mostly  peren- 
nial herbs  or  shrubs,  with  pinnately  3-foliate  leaves,  small 
stipules,  no  stipels,  and  small  purple  or  whitish,  often  incom- 
plete and  polygamous  flowers  in  axillary  spikes,  heads,  or  other 
clusters.  When  incomplete  flowers  occur,  the  petaliferous  are 
usually  sterile  and  the  apetalous  fertile.  Calyx  5-cleft,  2- 
bracted.  Standard  obovate  or  oblong;  keel  obtuse.  Stamens 
diadelphous,  9  and  1;  anthers  all  alike.  Pod  a  small,  inde- 
hiscent,  unarmed,  oval  or  roundish,  flat,  1-seeded  joint,  or 
sometimes  with  2  joints,  the  lower  one  empty  and  stalk-like. 

a.  Perennials.    Stipules  and  bracts  minute  and  awl-shaped,    (b) 

a.  An  annual.    Stipules  and  bracts  conspicuous .      No.  6 

b.  All  the  flowers  complete.    Calyx  long.    Petals  whitish        .       •       .         Nos.  1, 8 
b.  Some  of  the  flowers  apetalous.    Calyx  short.    Petals  violet.    («) 

c  Stems  erect Hos.  8, 4 

c  Stems  trailing No.  6 

1.  L.  capitata,  Mx.  Round-headed  B.  C.  A  stiff,  hairy,  half- 
shrubby  perennial,  of  dry  soils  from  Me.  to  Minn,  and  Neb.  south  to 
Fla.  and  La.  Stem  erect  or  ascending,  woolly,  nearly  simple  and  wand- 
like, 2°  to  4°  high.  Leaves  numerous,  nearly  sessile.  Leaflets  narrowly 
oblong,  leathery,  smooth  above,  silky  or  downy  beneath.  Flowers  cream- 
colored  with  a  purple  spot  on  the  standard,  in  oblong-globose  heads  on 
peduncles  shorter  than  the  leaves.  Pod  oblong-ovate,  hairy,  shorter  than 
the  calyx.    Aug.,  Sept. 

2.  L.  hirta,  Ell.  Hairy  B.  C.  A  very  hairy,  branching  perennial,  of 
the  sam e  range  and  habitat  as  No.  1,  and  similar  to  it  in  having  its  flowers 
complete,  perfect,  etc.  It  differs  mainly  in  having  the  leaves  petioled, 
the  leaflets  roundish,  nearly  orbicular,  the  peduncles  elongated,  often 
longer  than  the  leaves,  the  flower  spikes  cylindrical,  and  the  pods  about 
as  long  as  the  calyx.    Aug.  to  Oct. 

3.  L.  violacea,  Pbrs.  A  perennial,  of  the  same  range  and  habitat  as 
Nos.  1  and  2,  with  slender,  erect  or  spreading,  branched,  sparingly 
pubescent  stems,  1°  to  3°  high.  Leaflets  thin,  oval  to  oblong  and  linear, 
obtuse,  mucronate,  about  as  long  as  the  petioles.  The  larger,  complete, 
and  perfect,  but  rarely  fruitful  flowers  violet-purple ;  the  smaller  fertile 
ones  apetalous.  Peduncles  slender,  usually  longer  than  the  leaves,  bear- 
ing loosely  flowered  panicles.  Flowers  3"  to  4"  long.  Pod  ovate,  2''  to 
3"  long,  nearly  smooth,  much  longer  than  the  calyx.    Aug.,  Sept. 

4.  L.  reticulata,  Pbrs.  An  erect,  simple  or  branched,  very  leafy 
perennial,  of  dry  soils  from  Mass.  to  Minn,  south  to  Fla.  and  Tex. 
Leaflets  linear  to  oblong  or  elliptic,  obtuse,  6"  to  16"  long,  smooth  and 
dark  green  above,  paler  and  appressed-pubescent  beneath.  Flowers  as 
in  No.  3,  but  smaller,  2"  to  3"  long,  and  in  short-stalked  axillary  clusters, 
usually  crowded  toward  the  top  of  the  stem.  Pod  ovate,  acute,  about  2" 
long,  much  exserted  from  the  calyx.    Aug.,  Sept. 

5.  L.  procumbens,  Mx.  Trailing  B.  C.  A  slender,  trailing  perennial, 
common  in  dry  soils  from  Mass.  to  Kan.  south  to  Fla.  and  La.  Stems 
prostrate  or  sometimes  ascending,  diffuse,  12'  to  80'  long.     Petioles 
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shorter  than  the  leaves.  Leaflets  oval  or  obovate-elliptical,  obtuse  or 
retuse,  6"  to  12"  long.  Peduncles  slender,  simple,  axillary,  longer  than 
the  leaves.  Flowers  few,  nearly  sessile,  complete  and  incomplete,  the 
former  violet-purple  or  pink-purple ;  the  latter  or  sometimes  all  apetalous. 
Pod  small,  oval  or  roundish.    Aug.,  Sept. 

6.  L.  striata,  Hook,  and  Arn.  Japan  Clover.  A  slender,  erect  or 
decumbent  annual  from  Japan  and  China,  introduced  as  a  forage  plant 
in  the  Southern  States  and  now  extensively  naturalized  south  of  the 
Potomac  and  the  Ohio.  Stem  low,  spreading,  6'  to  12'  high,  nearly 
smooth,  branched.  Leaves  small,  very  numerous,  on  short  petioles. 
Stipules  ovate,  acute,  or  acuminate.  Leaflets  oblong  or  obovate,  5"  to  9" 
long.  Flowers  small,  pink  or  purple,  petaliferous  and  apetalous  together, 
in  nearly  sessile,  axillary  clusters  of  1  to  5.  Pods  oval,  acute,  small,  but 
longer  than  the  calyx.    July,  Aug. 

X.  WISTARIA,  Ntjtt.  High-climbing,  twining  shrubs, ' 
with  minute  stipules,  odd-pinnate  leaves,  and  showy,  terminal 
racemes  of  blue  or  purplish  flowers.  Eacemes  large,  with 
large,  colored  bracts.  Calyx  somewhat  2-lipped,  the  3  lower 
teeth  rather  larger  than  the  2  upper.  Standard  large,  reflexed 
with  2  callosities  on  the  claw ;  wings  and  keel  scythe-shaped, 
the  former  auricled  at  the  base.  Stamens  diadelphous.  Pods 
elongated,  stipitate,  many-seeded,  torulose,  at  length  2-valved 
Seeds  large,  kidney-shaped. 

1.  W.  frut6scens,  DC.  American  W.  A  vigorous,  woody  vine,  often 
30°  to  40°  long  and  several  inches  in  diameter,  climbing  over  bushes  and 
trees  in  low  grounds  from  Va.  to  Kan.  south  to  Fla.  and  La.  Racemes 
densely  flowered.  Leaves  petioled.  Leaflets  9  to  13,  ovate  or  ovate- 
lanceolate,  acute,  smooth  and  dark  green  above,  pale  beneath.  Wings 
with  one  short  and  one  long  and  slender  auricle  at  the  base.  Pod  linear, 
2'  to  3'  long.    Often  cultivated  for  ornament.    April  to  June. 

2.  W.  Chinensis,  DC.  (W.  consequana,  Benth.)  Chinese  W.  An 
ornamental,  hardy,  fast-growing  climber  from  China,  with  pale-green 
foliage  and  long-drooping  loosely  flowered  racemes  of  purplish  flowers. 
Leaflets  9  to  13,  ovate-lanceolate,  in  opposite  distant  pairs,  silky-pubescent 
on  both  sides.    Wings  with  but  one  auricle  each.    May,  June. 

XI.  APIOS,  Boerhaave.  Smooth,  twining,  perennial  herbs, 
with  subterranean  shoots,  usually  tuberous,  pinnately  3  to 
7-foliolate  leaves,  and  brownish-purple  flowers  in  short,  dense 
racemes  on  axillary  peduncles.  Calyx  somewhat  2-lipped,  the 
2  upper  teeth  very  short  and  blunt,  the  2  side  teeth  nearly 
obsolete  or  wanting,  and  the  lower  one  long  and  acute.  Stand- 
ard very  broad,  reflexed.  Stamens  diadelphous,  9  and  1.  Pod 
nearly  terete,  many-seeded. 

1.  A.  tuberdsa,  Moench.  Groundnut.  Wild  Bean.  A  slender, 
rather  smooth,  twining  perennial,  4°  to  8°  long,  climbing  over  bushes  in 
low,  moist  grounds  from  Me.  to  Minn,  south  to  Fla.  and  La.  Leaves 
numerous,  petiolate.  Leaflets  5  to  7,  mostly  7  (rarely  3),  ovate-lanceolate, 
shortHitalked,  1'  to  3'  long.    Flowers  chocolate-colored,  fragrant.     Pods 
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linear,  straight  or  curved.     Tubers  oval  or  pear-shaped,  V  to  2*  long, 
edible,  nutritious.    July,  Aug. 

XII.  PHASEOLUS,  L.  Annual  or  perennial,  mostly  twining 
or  trailing  herbs,  with  usually  pinnately  3-foliate,  stipulate 
leaves,  stipellate  leaflets,  and  white,  yellow,  red,  or  purplish 
flowers  in  racemes  above  the  middle  or  in  clusters  at  the  ends 
of  the  axillary  peduncles.  Calyx  5-toothed,  the  2  upper 
teeth  more  or  less  united.  Keel  with  the  included  diadelphous 
(9  and  1)  stamens  and  style  spirally  coiled  or  twisted.  Style 
bearded  along  the  upper  or  inner  side.  Stigma  lateral  or 
oblique,  not  capitate.  Pods  more  or  less  flattened  and  falcate, 
"2-valved,  with  few  or  many  seeds,  and  tipped  with  the  base  of 
the  style. 

Native  species.  Flowers  in  racemes.    Pods  curved Ho.  1 

Native  species.  Flowers  In  heads.    Pods  straight    •••••••       No.  2 

Exotic  species.  Steins  twining Nos.  8,  4,  5 

Exotic  species.  8tems  erect No.  6 

1.  P.  per6nnis,  Walt.  Wild  Bean  Vine.  A  slender,  finely  pubes- 
cent, somewhat  branching,  twining,  perennial  herb,  4°  to  10°  long,  climb- 
ing over  bushes  or  trailing,  common  in  dry  woods  from  New  Eng.  to  Minn, 
and  Neb.  south  to  Fla.  and  La.  Leaflets  broadly  ovate,  V  to  3'  long. 
Racemes,  sometimes  2  or  3  together,  loose,  6'  to  12'  long.  Pedicels  2"  to 
4"  long,  with  bracts  at  the  base.  Flowers  purple,  3"  to  4"  long.  Pods 
stipitate,  drooping,  slightly  curved,  flat,  about  2'  long,  with  4  to  6  rather 
smooth,  chocolate-colored  seeds.    July  to  Sept 

2.  P.  h6lvolus,  L.  A  perennial  herb,  with  slender,  trailing,  branching, 
smooth  or  hairy  stems  from  2°  to  6°  long,  found  in  sandy  sous  from  N.Y. 
to  Ind.  south  to  Fla.  and  La.  Leaflets  ovate  to  lance-ovate,  not  lobed, 
1'  to  2'  long.  Peduncles  slender,  few-flowered,  much  longer  than  the 
leaves.  Flowers  pink  or  purplish,  6"  long,  sessile,  in  umbellate  heads. 
Calyx  2-bracted.  Standard  large,  roundish.  Pod  V  to  2'  long,  linear, 
straight,  nearly  terete.    July  to  Sept. 

3.  P.  vulgaris,  L.  Common  Bean.  Kidney  B.  A  smoothish, 
twining  annual,  3°  to  8°  long,  of  uncertain  origin,  now  believed  to  be  from 
tropical  America,  long  cultivated  for  food.  Leaflets  ovate-acuminate. 
Racemes  solitary,  shorter  than  the  leaves.  Flowers  small,  usually  white 
or  lilac.  Pods  pendulous,  slender,  slightly  curved,  with  a  straight  or 
curved  tip.    July. 

4.  P.  multifldrns,  L.  Scarlet  Pole  Bean.  Scarlet  Runner. 
Spanish  B.  A  South  American  and  Mexican  perennial,  cultivated  as  an 
annual  in  temperate  regions,  with  a  slender,  twining,  minutely  pubescent 
stem  rising  8°  to  10°.  Leaflets  ovate  or  rhombic-ovate,  acute,  thin, 
rough-pubescent.  Racemes  solitary,  as  long  as  the  leaves.  Flowers 
scarlet,  very  many.  Pods  3'  to  6'  long,  pendulous.  Seeds  red  and  black. 
Cultivated  for  ornament  and  known  sometimes  as  Flowering  Bean  or 
Painted  Lady.  A  variety  with  white  flowers  and  white  seeds  is  culti- 
vated in  the  vegetable  garden  and  known  as  the  Dutch  Case-knife 
Bean.    July. 

5.  P.  lunatus,  L.  Sieva  or  Civet  Bean.  Lima  B.  Butter  B.  A 
slender  South  American  twiner,  with  thin,  triangular-ovate  leaflets,  small, 
greenish-white  flowers,  small,  papery  pods  2'  to  3'  long,  with  curved 
back  and  long  tip,  opening  when  ripe  with  twisting  valves.    Beans  small, 
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flat,  and  white,  brown,  or  mottled.  Var.  macrocarpa,  Benth.,  is  the  Lima 
Beak,  distinguished  from  the  type  by  its  taller  and  more  robust  growth, 
later  ripening,  and  its  larger  and  thicker  ovate-lanceolate  leaves.  Its 
pods  also  are  nearly  or  entirely  straight,  without  conspicuous  tip,  and  do 
not  split  when  ripe.  Beans  very  large,  usually  white.  A  smaller-seeded 
Lima  bean  with  a  shorter  and  thicker  pod  is  known  as  Potato  Lima  or 
Butter  Bean. 

6.  P.  nanus,  L.  Bush  B.  A  widely  cultivated  annual,  resembling 
the  common  or  kidney  bean  above,  No.  8,  and  by  some  regarded  as 
merely  a  variety.  Stem  smooth,  erect,  branching,  bushy,  about  1°  high, 
with  broad-ovate,  acute  leaflets.  Flowers  white.  Pods  compressed, 
pendulous,  wrinkled.  Seeds  small,  white,  varying  much  in  cultivation. 
June. 

XIII.  AMPHICARPiEA,  Ell.  Low  perennial  or  annual  (?) 
vines,  with  slender,  twining  stems,  pinnately  3-foliolate  leaves, 
and  small  white  or  purplish  flowers  in  simple  or  compound 
axillary  racemes.  Leaflets  stipellate.  Flowers  of  2  kinds; 
upper  ones  complete  and  perfect,  but  rarely  maturing  fruit; 
the  lower  ones  solitary  in  the  lower  axils  or  on  thread-like, 
creeping  branches,  apetalous  and  fruitful.  Calyx  4  to  5-toothed. 
Standard  obovate,  erect,  partly  folded  around  the  wings  and 
keel.  Stamens  diadelphous  or  in  the  fertile  flowers  distinct 
or  wanting.  Style  beardless,  filiform,  capitate.  Pods  of  the 
complete  flowers,  when  produced,  linear-oblong,  stipitate,  sev- 
eral-seeded ;  of  the  lower  or  fertile  flowers  obovoid,  often  sub- . 
terranean  and  1-seeded. 

1.  A.  monoica,  Nutt.  Hoo  Peanut.  A  very  slender  vine,  common 
in  rich,  damp  thickets  and  woodlands  from  Me.  to  Neb.  south  to  Fla.  and 
La.  Stem  simple  or  somewhat  branching,  4°  to  8°  long,  retrorsely  pubes- 
cent. Leaflets  thin,  broadly  ovate,  acute,  1'  to  8'  long  ;  lateral  ones  with 
oblique  base.  Stipules  ovate  or  oblong.  Racemes  simple,  few-flowered, 
pendulous.     Aug.,  Sept. 

2.  A.  Pitched,  Torr.  and  Gray.  A  stouter  vine  than  No.  1,  of  simi- 
lar habitat,  with  a  range  from  western  N.  Y.  to  Mo.,  La.,  and  Tex.  Stem 
villous  with  reflexed  brown  hairs.  Leaflets  larger  and  thicker  than  in 
No.  1,  often  4'  long,  rhombic-ovate,  hirsute  on  both  sides.    Aug.,  Sept 

XIV.  LUPfanJS,  Tourn.  Lupine.  Herbs,  rarely  shrubs, 
with  palmately  5  to  lo^foliolate,  rarely  simple  leaves,  and  showy 
flowers  in  terminal  racemes  or  spikes.  Stipules  adnate  to  the 
base  of  the  petioles.  Calyx  2-lipped;  upper  lip  2-cleft;  lower 
3-toothed  or  entire.  Standard  roundish,  its  sides  reflexed. 
Keel  falcate,  acute.  Stamens  monadelphous,  anthers  alter- 
nately globous  and  oblong.  Pods  coriaceous,  compressed, 
oblong,  often  constricted  between  the  seeds. 

1.  L.  per6nnis,  L.  Wild  Lupiwe.  An  erect  perennial,  common  in 
sandy  soils  from  Me.  to  Minn,  south  to  Fla.  and  La.  Stem  soft,  smooth- 
ten,  1°  to  2°*high.    Leaves  soft-downy  on  long  petioles.    Leaflets  7  to  11, 
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oblanceolate,  mucronate,  12"  to  18"  long.  Flowers  purplish-blue,  vary- 
ing to  pink  and  white,  6"  to  9"  long,  in  a  rather  loosely  flowered,  pedun- 
cled  raceme  6'  to  W  long.  Pods  very  hairy,  broad,  18"  long,  4  to 
6-seeded.    May,  June. 

2.  L.  yillosus,  Willd.  A  showy  biennial,  of  the  pine  barrens  from 
N.C.  to  Fla.,  with  simple  leaves  and  densely  clothed  in  hoary,  silky  wool. 
Stems  thick,  prostrate  or  ascending,  1°  to  2°  high.  Leaves  mostly  at  the 
base,  elliptic-oblong,  3'  to  5'  long,  mostly  acute,  long-petioled.  Stipules 
linear-subulate.  Racemes  erect,  densely  flowered,  with  50  to  100  large 
roseate  flowers  with  a  dark  purple  spot  at  the  base  of  the  standard.  Poos 
oblong,  very  woolly,  4  to  6-seeded.    ApriL 

XV.  CYTISUS,  Tourn.  Low  shrubs  or  rarely  trees,  of  the 
Old  World,  with  stiff,  green,  sometimes  almost  leafless  branches, 
palmately  lto  3-foliolate  leaves,  and  yellow,  white,  or  purple 
flowers  in  the  axils  or  in  terminal  heads  or  racemes.  Calyx 
2-lipped.  Standard  ovate  or  roundish.  Stamens  monadel- 
phous,  anthers  larger  and  smaller  alternately.  Pods  flat,  lin- 
ear or  oblong,  several-seeded. 

1.  C.  scoparius,  Link.  Scotch  Broom.  A  smooth,  stiff,  erect, 
European  shrub,  3°  to  5°  high,  with  tough,  green,  angled,  wiry  branches 
and  large  golden-yellow  flowers,  naturalized  in  waste  places  from  Mass. 
to  Del.  and  Va.  Lower  leaves  petiolate,  with  3  obovate,  acute  or  mucro- 
nate, entire  leaflets  3"  to  6"  long,  upper  ones  of  a  single,  sessile  leaflet. 
Flowers  usually  solitary,  on  slender  pedicels  in  the  axils.  In  cultivation 
varieties  occur  with  double  and  yellowish-white  flowers  and  also  with 
pendulous  branches.     May,  June. 

2.  C.  Canadensis,  L.  A  much-branched,  hairy,  greenhouse  shrub 
from  the  Canaries,  4°  to  6°  high,  with  short-petioled,  3-foliolate,  persistent 
leaves,  obovate-oblong,  acute  leaflets  8"to  6"  long,  and  bright  yellow,  fra- 
grant flowers  in  elongated,  many-flowered,  secund  racemes.  Blooms  in 
fate  winter  in  conservatories.    May  to  July. 

XVL  LABURNUM,  Benth.  Ornamental,  Old  World  shrubs 
or  small  trees,  with  palmately  3-foliolate,  petioled,  exstipulate 
leaves,  and  yellow  flowers  in  many-flowered,  terminal  racemes. 
Calyx  2-lipped;  upper  lip  with  2  short  teeth,  lower  with  3. 
Standard  ovate,  erect  Wings  straight.  Stamens  diadelphous, 
9  and  1.  Pods  linear,  compressed,  several-seeded,  tardily  de- 
hiscent. Only  one  species  beside  the  two  here  given,  and  all 
are  said  to  be  poisonous  in  all  their  parts,  especially  the  young 
fruits. 

1.  L.  vulgar©,  Gris.  Common  Laburnum.  Golden  Chain.  Bran 
Tree.  A  small  tree,  15°  to  20°  high,  from  southern  Europe,  with  smooth, 
greenish  bark  and  erect  or  spreading  branches.  Branchlets,  pedicels,  and 
calyxes  appressed-pubescent.  Leaves  long-petioled.  Leaflets  ovate-lance- 
olate, pubescent  beneath,  1'  to  2'  long.  Racemes  simple,  pendulous,  4'  to 
8'  long.  Flowers  golden-yellow,  8"  to  9"  long.  Pods  appressed-pubes- 
cent,  2'  long,  with  upper  suture  keeled  but  not  winged.  Seeds  black. 
Many  cultivated  varieties  occur ;  as,  aureum,  with  yellow  leaves ;  involu- 
tum,  with  curled  leaves ;  eta    May,  June. 
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2.  L.  alplnnm,  Gris.  Scotch  Laburnum.  A  larger  and  hardier  tree 
than  No.  1,  25°  to  30?  high,  from  the  mte.  of  southern  Europe  and  bloom- 
ing about  a  fortnight  later.  Branchlets  smooth.  Leaflets  elliptic,  acute, 
smooth  beneath.  Racemes  long,  Blender,  pendent.  Flowers  smaller  than 
in  No.  1.    Pods  with  upper  suture  winged.    Seeds  brown.    June. 

XVII.  TRIFOLIUM,  L.  Cloveb.  Trefoil.  Low  herbs, 
with  mostly  palmately  3-foliolate  leaves,  usually  toothed  leaf- 
lets, and  red,  purple,  pink,  white  or  whitish,  rarely  yellow 
flowers  in  dense  heads  or  spikes.  Stipules  adnate  to  the  peti- 
ole. Calyx  persistent,  with  5  bristle-like  teeth.  Petals  usually 
persistent,  withering,  all  except  the  standard  more  or  less 
united  with  the  base  of  the,  stamen  tube;  Standard  oblong  or 
ovate;  wings  narrow;  keel  shorter  than  the  wings.  Stamens 
diadelphous,  9  and  1,  or  monadelphous  below.  Pod  membra- 
nous, often  included  in  the  calyx,  indehiscent  or  opening  tardily 
by  only  1  suture.    Seeds  roundish,  1  to  6. 

I  Flowers  yellow,    (a) 

$  Flowers  red,  crimson,  pink,  purple,  white  or  whitish,    (b) 

a.  Heads  6  '  to  10"  long.    Stipules  narrow.    Leaflets  sessile   .       .       .       .      No.  1 
a.  Heads  8"  to  6"  long.    Stipules  ovate.    End  leaflet  stalked  ....      No.  9 

b.  Heads  or  spikes  oblong  or  cylindrical.    Calyx  silky,  with  plumose  teeth.    (•) 

b.  Heads  more  or  less  globose.    Calyx  nearly  smooth,    (d) 

c  Corollas  crimson,  conspicuous No.  8 

c.  Cors.  whitish,  inconspicuous ;  grayish,  plumose  calyx  teeth  very  conspicuous    No.  4 

el.  Flowers  sessile  in  sessile  or  leaf-encircled  heads ,      No.  5 

d.  Flowers  sessile  in  distinct,  peduncled  heads No.  6 

d.  Flowers  pedlceled,  Anally  reflexed,  in  peduncled,  globose  heads,    (e) 

e.  Heads  large,  1' or  more  in  diameter,  on  peduncles  1' to  8' long    .       .        Nos.7,8 
e.  Heads  smaller,  6'  to  9"  in  diameter,  on  peduncles  8'  to  9'  long,    (f) 

f.  Stems  ascending  or  procumbent No*.  9, 10 

f.  Stems  creeping No.  11 

1.  T.  agrarium,  L.  Yellow  or  Hop  Clover.  A  European  annual, 
naturalized  in  fields  and  open  woods  and  along  roadsides  from  New  Eng. 
to  Va.  and  western  N.Y.  Stem  smooth,  erect,  or  ascending,  6'  or  12'  high. 
Leaves  petiolate.  Stipules  linear-lanceolate,  cohering  with  the  petiole 
more  than  half  its  length.  Leaflets  all  sessile  or  nearly  so,  oblong-ovate, 
finely  denticulate,  6"  to  8"  long.  Flowers  yellow,  on  short  pedicels  in 
oblong  or  oval  heads  6"  to  8"  long,  reflexed  and  brown  when  old.  Pe- 
duncles axillary,  about  1'  long.    May  to  Sept. 

2.  T.  procumbens,  L.  Low  or  Smaller,  Yellow  or  Hop  C.  A 
European  annual,  similar  to  No.  1,  but  more  widely  naturalized,  extend- 
ing farther  south  and  west  and  much  more  common.  Stems  pubescent, 
spreading  or  ascending,  3'  to  10'  long.  Stipules  ovate,  much  shorter  than 
the  petioles.  Leaflets  wedge-obovate,  roundish,  truncate  or  notched  at 
the  apex,  finely  denticulate,  3"  to  7"  long ;  the  terminal  one  distinctly 
stalked.  Flowers  on  peduncles  about  1'  long,  much  as  in  No.  1,  but  in 
smaller,  more  rounded  heads  3"  to  6"  in  diameter.  Var.  minus,  Gray, 
with  smaller  and  fewer-flowered  heads,  made  by  some  a  distinct  species 
(T.  minus,  Smith  T.dubium,  Sibth.),  is  said  by  some  to  be  the  true  Sham- 
rock ;  concerning  which  compare  No.  11,  Wood  Sorrel  and  Black  Medic 

3.  T.  incarnatum,  L.  Crimson  or  Scarlet  C.  Italian  C.  An 
erect  annual  from  southern  Europe,  occasionally  cultivated  ornamentally 
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for  borders,  or  agriculturally  for  fodder  or  green  manuring,  and  some- 
what naturalized  in  southern  N.Y.,  N.J.,  and  Pa.  Stem  hairy,  erect,  1° 
to  2°  high.  Leaves  petioled.  Stipules  broad,  membraneous.  Leaflets 
obovate-orbicular  or  obcordate,  sessile,  denticulate,  6"  to  12"  long. 
Flowers  crimson  or  scarlet,  rarely  cream-colored,  4"  to  6"  long,  sessile, 
in  dense,  oblong  or  cylindrical,  obtuse,  terminal,  pedunculate  spikes. 
June  to  Sept. 

4.  T.  arvenae,  L.  Rabbit  Foot  C.  Hare's  Foot  C.  StonbC.  Pcssy 
C.  An  Old  World,  silky -pubescent  annual,  naturalized  in  dry,  sandy  fields 
and  waste  places  from  New  Eng.  to  Fla.  and  westward.  Stems  erect, 
branching,  round,  6'  to  12'  high.  Leaves  short-petioled.  Leaflets  ob- 
lanceolate  or  linear,  6"  to  12"  long.  Heads  terminal,  cylindrical,  V  long, 
very  hairy,  soft  and  downy  in  consequence  of  the  fine,  silky,  reddish  hairs 
which  densely  fringe  the  slender,  equal  calyx  teeth  and  project  much 
beyond  the  white  or  pale  red  corollas.    July,  Aug. 

5.  T.  pretense,  L.  Red,  Pukple,  cpt  Meadow  C.  The  well-known 
European  perennial  so  widely  introduced  and  cultivated  for  pasturage,  hay, 
etc.  Stems  somewhat  hairy,  decumbent,  ascending  or  erect,  6'  to  2°  high. 
Leaves  petioled.  Stipules  ovate,  strongly  veined,  bristle- tipped.  Leaflets 
oval,  oblong,  or  ovate,  with  a  pale  spot  in  the  center,  entire,  and  nearly 
smooth,  6"  to  2'  long.  Heads  sessile,  globose  or  ovoid,  about  1'  long. 
Flowers  red,  rarely  white,  sweet-scented,  sessile,  not  reflexed  when  old. 
April  to  Nov. 

6.  T.  mddium,  L.  Zigzag  or  Mammoth  C.  A  European  perennial, 
naturalized  in  fields  and  waste  grounds  from  Me.  to  N.  Y.  and  westward 
and  also  cultivated.  Similar  to  No.  6,  but  with  the  stem  pubescent  or 
smoothish  and  usually  zigzag,  though  often  straight,  the  stipules  lanceo- 
late, leaflets  lanceolate  and  spotless,  heads  larger  and  usually  peduncled, 
and  the  flowers  a  deeper  color,  bright  purple.    June  to  Sept. 

7.  T.  reflexum,  L.  Buffalo  C.  An  annual  or  biennial,  of  meadows, 
pastures,  and  prairies  from  western  N.Y.  and  Pa.  to  Neb.  and  south  to 
Fla.  and  Tex.  Stems  pubescent,  ascending  or  procumbent,  branching, 
8'  to  16'  high.  Leaves  petioled.  Stipules  leafy,  8"  to  12",  ovate-lanceo- 
late, acuminate.  Leaflets  obovate-oblong,  denticulate,  6"  to  12".  Heads 
globose,  densely  flowered,  on  peduncles  1'  to  3'  long,  large,  1'  or  more  in 
diameter,  and  handsome.  Flowers  5"  to  6"  long,  on  slender  pedicels, 
finally  reflexed.  Standard  rose-red;  wings  and  keel  nearly  white.  Pods 
3  to  6-8eeded.     April  to  Aug. 

8.  T.  stolonfferum,  Muhl.  Running  Buffalo  C.  A  perennial,  of 
fields,  prairies,  and  dry  woods  from  Ohio  to  Neb.  south  to  Ky.  and  Mo., 
very  similar  to  the  preceding,  but  smooth  throughout,  with  creeping  stems 
6'  to  12'  long,  and  short,  ascending,  axillary  branches  3'  to  4'  high.  Leaf- 
lets roundish  or  broadly  obcordate,  denticulate,  6"  to  10"  long.  Flowers 
erect,  white,  purplish-tinged,  reflexed  in  fruit  Heads  nearly  as  in  No.  7. 
Pods  usually  2-seeded.     May  to  Aug. 

9.  T.  Carolinianum,  Mx.  Carolina  C.  A  tufted,  pubescent  per- 
ennial, of  fields  and  pastures  from  Va.  to  Fla.  and  Tex.  Stems 
prostrate  or  ascending,  slender,  diffuse,  6'  to  10'  long.  Stipules  ovate- 
lanceolate,  leafy,  2"  to  4"  long.  Leaflets  wedge-obovate,  2"  to  6"  long, 
denticulate,  terminal  one  obcordate.  Heads  roundish,  long-peduncled 
Flowers  white,  purplish-tinged,  reflexed  in  fruit.  Corolla  scarcely  exceed- 
ing the  calyx  with  its  long,  awl-shaped  teeth.  Pod  usually  4-seeded. 
March  to  Oct 

10.  T.  h^bridum,  L.  Alsikb  C.  Alsatian  or  Swedish  C.  A  Euro- 
pean perennial,  sometimes  cultivated  for  fodder  and  somewhat  naturalized 
from  New  Eng.  to  Neb.  south  to  N.J.  and  6a.  Stems  smooth,  ascend* 
ing  or  erect,  1°  to  2°  high.  Leaves  long-petioled.  Stipules  ovate-lanceo- 
late, membranous,  6"  to  10"  long.    Leaflets  obovate,  serrulate,  6"  to  10' 
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long.  Heads  small,  loose,  globose,  long-peduncled.  Flowers  pink  or 
nearly  white,  about  4"  long,  reflexed  when  old.  Corolla  3  times  as  long 
as  the  calyx.     Pod  2  to  4-seeded.     May  to  Oct. 

11.  T.  repens,  L.  White  C.  A  low,  smooth  perennial,  with  diffuse, 
creeping  stems  and  branches,  naturalized  from  Europe  and  common  in 
all  soils  and  regions  included  in  this  Flora,  and  possibly  indigenous  in 
the  extreme  northern  ones.  Stems  4'  to  12'  long,  often  rooting  at  the 
joints.  Leaves  on  long  petioles.  Stipules  small,  narrow,  acute,  scari- 
ous.  Leaflets  palmate,  obovate,  obcordate  or  einarginate,  denticulate, 
4"  to  10"  long.  Heads  loose,  globose,  on  very  long,  axillary,  angular 
peduncles.  Flowers  white,  sometimes  tinged  with  pink,  fragrant,  pedi- 
celed,  at  length  reflexed.  Pod  about  4-seeded.  Claimed  by  some  to  be 
the  Shamrock.    See  No.  2.    May  to  Sept 

XVIII.  MEDICAOO,  L.  Medic.  Old  World  herbs,  very 
rarely  shrubs,  with  small,  pinnately  3-foliolate  leaves,  usually 
toothed  leaflets,  and  yellow  or  purple  flowers  in  axillary,  pedun- 
cled  heads  or  racemes.  Calyx  5-toothed.  Corolla  deciduous. 
Stamens  diadelphous,  9  and  1.  Pods  indehiscent,  variously 
curved,  twisted,  or  coiled,  1  to  several-seeded. 

Flowers  purple  or  violet •••      Ho.  1 

Flowers  yellow.    Pods  smooth    •••••••••••      No.  8 

Flowers  yellow.    Pods  prickly No.  8 

1.  M.  sativa,  L.  Alfalfa.  Lucerne.  Burgundy  C.  Snail  C.  A 
smooth,  much-branched,  erect,  European  perennial,  1°  to  3°  high,  intro- 
duced and  cultivated  for  fodder  in  the  Southern  and  Western  States  and 
naturalized  in  fields  and  waste  grounds  from  N3W  Eng.  to  Minn,  and 
south  to  Va.  and  Kan.  Leaves  petioled.  Stipules  awl-shaped,  conspicu- 
ous. Leaflets  oblong-lanceolate,  toothed  toward  the  top,  often  mucronate. 
Peduncles  longer  than  the  leaves.  Flowers  purple  or  violet,  in  short, 
oblong  racemes.  Pods  twisted  spirally  like  a  snail  shell,  reticulated. 
June,  July. 

2.  M.  lupullna,  L.  Black  M.  Hop  M.  Nonesuch.  An  Old  World 
annual,  naturalized  as  a  common  weed  in  fields  and  waste  grounds  from 
New  Eng.  to  Fla.  and  west  to  Iowa  and  Mo.  Stem  pubescent,  procum- 
bent, sometimes  1°  to  2°  long,  with  decumbent  and  spreading  branches. 
Leaves  petioled.  Stipules  ovate  or  lanceolate.  Leaflets  wedge-obovate. 
Flowers  bright  yellow,  small,  about  1"  long,  in  a  dense,  oblong  or  cylin- 
drical spike  about  0"  long,  on  peduncles  1'  to  3'  long.  Pods  smooth, 
curved,  kidney-shaped,  strongly  veined,  1-seeded,  black  when  ripe,  the 
size  of  a  pinhead.    One  of  the  so-called  Shamrocks.     May  to  Oct. 

3.  M.  macula ta,  Willd.  Spotted  M.  A  smooth,  spreading  or  trail- 
ing annual,  naturalized  in  waste  places  from  New  Eng.  to  Pa.  and  in  some 
of  the  Southern  States.  Leaflets  broadly  obcordate,  about  10"  long,  with 
a  dark  purplish  spot  near  the  center.  Pods  flat,  closely  coiled  several 
turns ;  the  margin  fringed  with  a  double  row  of  curved,  hooked  prickles. 
May  to  Sept. 

XIX  MELILOTUS,  Tourn.  Melilot.  Sweet  Clover.  Tall, 
annual  or  biennial,  Old  World  herbs,  fragrant  in  drying,  with 
pinnately  3-foliolate  leaves,  usually  toothed  leaflets,  and  white 
or  yellow  flowers  in  slender,  loose  racemes.     Calyx  5-toothed, 
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persistent.  Corolla  deciduous.  Stamens  diadelphous,  &  and  1. 
Pod  ovoid  or  globose,  coriaceous,  wrinkled,  exceeding  the  calyx, 
indehiscent,  or  opening  tardily,  1  to  few-seeded. 

1.  M.  officinalis,  Willd.  Yellow  M.  Yellow  S.  C.  An  erect, 
sweet-scented  plant,  somewhat  naturalized  in  waste  or  cultivated  grounds, 
especially  in  the  Southern  States.  Stem  smooth,  sulcate,  branching,  2°  to 
4°  high.  Leaves  petioled,  somewhat  distant.  Leaflets  obovate-oblong, 
obtuse-toothed,  6"  to  12"  long.  Racemes  many,  1-sided,  2'  to  4'  long. 
Flowers  yellow.  Petals  nearly  equal  in  length.  Pods  ovoid,  2-seeded. 
June. 

2.  M.  Alba,  Lam.  White  M.  White  S.  C.  Bokhara  or  Cabul 
Clover.  An  erect  or  ascending  herb,  4°  to  6°  high,  with  white  flowers, 
the  standard  longer  than  the  other  petals,  and  the  leaflets  narrower  than 
in  No.  1,  and  truncate  at  the  apex,  but  in  other  respects  similar  to  it, 
July  to  Aug. 

XX.  PSORALEA,  L.  Annual,  biennial,  or  perennial  herbs 
or  shrubs,  usually  rough,  especially  the  calyx,  pods,  etc.,  with 
dark  glands  or  sprinkled  with  pellucid  dots.  Leaves  mostly 
3  to  5-foliolate,  rarely  simple.  Flowers  purple,  blue,  pink,  or 
white,  never  yellow,  usually  in  heads,  spikes,  or  racemes.  Calyx 
campanulate,  persistent,  the  5  lobes  subequal  or  the  lowest  one 
longest.  Standard  ovate  or  orbicular.  Stamens  diadelphous 
or  rarely  monadelphous.  Pod  rarely  exceeding  the  calyx, 
indehiscent,  1-seeded,  often  wrinkled.  Eoot  sometimes  tuber- 
ous  and  edible. 

Leaves  pinnately  8-foliolate •••••      No.  1 

Leaves  palmately  8  rarely  5-foliolate.    Eoot  not  tuberous •      No.  2 

Leaves  palmately  5-foliolate.    Eoot  tuberous No.  8 

1.  P.  melilotoides,  Mx.  A  more  or  less  pubescent  and  glandular 
perennial  herb,  found  in  dry  soils  from  N.C.  to  Fla.  and  west  to  Ind., 
Kan.,  and  Tex.  Stems  slender,  erect,  somewhat  branching,  1°  to  2° 
high.  Leaves  petioled,  pinnately  8-foliolate.  Stipules  subulate.  Leaflets 
oblong-lanceolate,  entire,  obtuse,  1'  to  3'  long.  Flowers  purplish,  about 
2"  lo  ag,  in  loose  racemes  on  axillary  and  terminal  peduncles  much  longer 
than  the  leaves.  Pods  nearly  orbicular,  strongly  wrinkled  transversely. 
May  to  July. 

2.  P.  tenuifldra,  Pdrsh.  A  bushy-branched  perennial,  somewhat 
hoary-pubescent  when  young,  found  in  prairies  from  Minn,  and  111.  to 
Tex.  and  westward.  Stem  slender,  erect,  2°  to  4°  high.  Leaves  short- 
pet  ioled,  palmately  3  rarely  5-foliolate.  Stipules  subulate.  Leaflets 
varying  from  oval  or  oblong  to  linear,  6"  to  18"  long,  glandular-dotted. 
Flowers  purplish,  2"  to  3"  long,  in  loose  racemes  on  slender  peduncles 
longer  than  the  leaves.  Pods  smooth,  punctate,  ovate,  2"  to  3"  long. 
May  to  Oct. 

3.  P.  escul6nta,  Pdrsh.  Pomme  Blanche.  Pomme  de  Prairie. 
Prairie  Turnip,  etc.  A  rough,  hairy  perennial,  of  the  high  plains  and 
prairies  from  Wis.  to  Dak.  south  to  Tex.  Stem  erect,  stout,  4r  to  18' 
high,  from  a  spindle  or  turnip-shaped  tuber,  or  cluster  of  tubers,  about 
the  size  of  a  hen's  egg.  Leaves  palmately  5-foliolate ;  lower  ones  on  long 
petioles.    Leaflets  obovate  or  lance-oblong,  1'  to  2'  long.    Flowers  with 
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lanceolate  bracts  and  calyx  lobes  nearly  equaling  the  bluish  corollas  6" 
long,  in  dense,  oblong  spikes  1'  to  8'  long,  on  longer  peduncles.  Pods 
oblong.  Tubers  used  for  food  by  the  Indians,  and  known  also  as  Indian 
or  Missouri  Bread-root    June. 

XXI.  AMORPHA,  L.  Shrubs,  with  odd-pinnate,  glandular- 
dotted  leaves,  usually  stipellate  leaflets,  and  small,  blue  or 
white  flowers,  in  dense,  terminal,  solitary  or  clustered  spikes  or 
racemes.  Calyx  obconical,  5-toothed,  persistent.  Standard 
erect,  concave,  folded  around  the  stamens  and  style;  the  other 
petals  wanting.  Stamens  10,  distinct,  monadelphous  at  the 
base,  exserted.  Pod  oblong,  longer  than  the  calyx,  curved, 
tardily  dehiscent,  1  to  2-seeded. 

Leaves  petloled ;  leaflets  large  and  distant.    Pods  2-seeded No.  1 

Leaves  sessile ;  leaflets  small  and  crowded.    Pods  1 -seeded No.  2 

1.  A.  fruticosa,  L.  False  or  Bastard  Indigo.  A  shrub,  5°  to  20° 
high,  found  along  streams  from  southern  Pa.  to  Wis.,  Minn.,  and  the 
Rocky  Mts.  south  to  Fla.  and  Tex.,  and  also  in  ornamental  cultivation 
and  escaped  elsewhere.  Leaves  smooth  or  pubescent,  petioled,  6'  to  12' 
long ;  leaflets  13  to  25,  short-stalked,  distant,  oblong  or  elliptical,  1'  to  2' 
long.  Flowers  in  dense,  spicate  racemes  3'  to  6'  long,  with  violet  or  purple 
corollas  8"  to  4"  long,  and  conspicuous  orange  anthers  on  the  exserted 
stamens.  Pod  glandular,  usually  2-seeded,  2  or  3  times  as  long  as  the 
calyx.    The  leaves  vary  considerably  in  cultivation.    May  to  July. 

2.  A.  can6scens,  Nutt.  Lead  Plant.  A  low,  densely  canescent, 
bushy  shrub,  1°  to  3°  high,  found  in  prairies  from  Ind.  to  Minn,  south  to 
Ga.,  La.,  and  Tex.  Leaves  nearly  or  entirely  sessile;  leaflets  21  to 
61,  crowded,  oval  or  oblong-elliptical,  4"  to  6"  long.  Flowers  bright 
blue,  with  conspicuous  orange  anthers  on  the  exserted  stamens,  in  dense 
spikes  2'  to  6'  long,  usually  clustered  at  or  near  the  top  of  the  plant. 
Pod  little  longer  than  the  calyx,  1-seeded.  Common  name  due  to  its 
lead-like  color,  which  according  to  the  ancient  doctrine  of  signatures  was 
supposed  to  indicate  the  presence  of  lead  in  the  soil.    July,  Aug. 

XXII.  ASTRAGALUS,  L.  Herbs,  or  sometimes  shrubby 
plants,  with  usually  odd-pinnate  leaves,  purple,  white,  or  yel- 
low flowers,  mostly  in  spikes  or  racemes.  Calyx  5-toothed. 
Corolla  narrow ;  standard  erect,  oblong  or  ovate.  Stamens  10, 
diadelphous.  Pods  few  to  many-seeded,  usually  turgid,  often 
partly  or  completely  2-celled  by  the  intrusion  of  one  or  both 
sutures. 

Pod  2-celled,  dry,  dehiscent.    Plant  smooth  or  nearly  so No.  1 

Pod  2-celled,  dry,  dehiscent.    Plant  densely  villous  throughout       ....  No.  2 

Pod  2-celled,  fleshy,  indehiscent,  oval,  pointed.    Flowers  purple      ....  No.  8 

Pod  2-celled,  fleshy,  Indehiscent,  globular,  not  pointed.    Flowers  cream-colored    .  No.  4 

1.  A.  Canad6nsis,  L.  (A.  Carolinianus,  L.)  A  smooth,  somewhat 
pubescent,  perennial  herb,  with  erect  or  ascending,  bushy  stem,  1°  to  4° 
high,  found  along  streams  from  western  N.Y.  to  Ga.  and  westward  to  the 
Rocky  Mts.  Leaflets  16  to  31,  oblong  or  elliptic,  1'  to  2'  long.  Flowers 
greenish-yellow,  6"  to  9"  long,  in  long,  dense  spikes.    Pods  dry,  cori- 
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aceous,  dehiscent,  ovate-oblong,  6"  to  6"  long,  smooth,  terete,  of  slightly 
sulcate  on  the  dorsal  suture,  nearly  straight,  tipped  with  the  style.  July, 
Aug. 

2.  A.  mollissimus,  Tor».  Woolly  Loco  Weed  or  Crazy  Weed.  A 
stout,  bushy,  densely  villous  and  tomentose  perennial,  1°  to  2°  high,  with 
a  very  short,  decumbent*  or  ascending  stem,  found  in  prairies  from  Neb.  to 
Kan.  and  Tex.  west  to  Col.  Leaflets  19  to  27,  ovate-oblong.  Flowers 
violet-purple,  6"  to  12"  long,  in  dense  spikes  on  peduncles  as  long  as 
the  leaves.  Pods  narrow-oblong,  6"  to  9"  long,  smooth,  dry,  cartilagi- 
nous, sulcate  along  both  sutures,  at  length  slightly  curved.  The  most 
common  of  the  **  Loco  Weeds,"  all  said  to  be  poisonous  to  cattle.    June. 

3.  A.  caryocarpus,  Ker.  Ground  Plum.  A  low,  leafy  perennial,  with 
prostrate  or  ascending,  appressed-pubescent,  grayish  stems,  6'  to  16'  long, 
found  in  prairies  from  Minn,  to  Tex.  and  westward  to  Col.  Leaflets 
16  to  25,  narrowly  oblong  or  obovate,  obtuse,  3"  to  6"  long.  Flowers 
violet-purple,  8"  to  10"  long,  in  short,  rather  loose  racemes  on  peduncles 
about  as  long  as  the  leaves.  Pods  smooth,  oval  or  ovate,  pointed,  8"  to 
12"  in  diameter,  succulent,  becoming  fleshy,  edible,  and  gathered  by 
prairie  dogs  for  winter  use.     See  next  species.     April  to  June. 

4.  A.  Mexicanus,  A.  DC.  Larger  Ground  Plum.  A  perennial  sim- 
ilar to  No.  3,  but  with  smoother,  taller,  and  greener  stems,  found  on 
prairies  or  open  plains  from  III.  to  Neb.  south  to  Tex.  Leaflets  17  to 
33,  obovate  or  oblong.  Flowers  larger,  10"  to  12"  long,  cream-colored, 
purplish  only  at  the  tip,  in  short  racemes.  Pods  globular,  pointless, 
smooth,  fleshy,  12"  to  16"  in  diameter,  edible.  The  popular  names  of 
this  and  No.  3  are  due  to  the  resemblance  of  their  unripe  fruits  to  green 
plums,  and  are  eaten  raw  or  cooked.    May. 

XXIII.  TEPHROSIA,  Pers.  Hoary  Pea.  Perennial  herbs 
or  shrubs,  with  usually  odd-pinnate  leaves,  and  red,  purple,  or 
white  flowers,  mostly  in  racemes.  Calyx  5-clef t ;  teeth  subulate, 
subequal.  Petals  clawed ;  standard  roundish ;  wings  coherent 
with  the  obtuse  keel.  Stamens  diadelphous  in  the  species  here 
given,  or  monadelphous.  Pods  flattened,  linear,  2-valved,  many- 
seeded. 

1.  T.  Virginiana,  Pers.  Goat's  Rue.  Catgut.  An  erect,  silky-pubes- 
cent perennial,  with  a  simple,  very  leafy  stem,  1°  to  2°  high,  common 
in  dry,  sandy  soils  from  southern  New  Eng.  to  Minn,  south  to  Fla.  and 
La.  Leaflets  17  to  29,  oblong  or  linear-oblong,  mucrovate,  10"  to  12" 
long.  Flowers  6"  to  10"  long,  crowded  in  a  short,  terminal,  sometimes 
compound  raceme,  subsessile  among  the  leaves.  Standard  white  or  yel- 
lowish ;  keel  pink ;  wings  red.  Pods  linear,  downy,  1'  to  2'  long.  The 
long,  slender,  tough  roots  give  the  plant  one  of  its  common  names.  June, 
July. 

XXIV.  ROBINIA,  L.  Locust.  Trees  or  shrubs,  with  odd- 
pinnate  leaves,  showy  flowers  in  axillary  and  terminal  racemes, 
and  often  with  spiny  stipules.  Leaflets  stipellate.  Bases  of 
the  petioles  covering  the  buds  of  the  next  year.  Calyx  short, 
campanulate,  5-toothed,  somewhat  2-lipped.  Standard  large, 
roundish,  reflexed,  about  as  long  as  the  wings  and  keel.  Sta- 
mens diadelphous,  9  and  1.    Pod  flat,  linear,  margined  on  the 
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upper  or  seed-bearing  edge,  several-seeded,  at  length  2-valved. 
Species  all  North  American. 

1.  R.  Pseudacacia,  L.  Common  Locust.  Yellow  L.  Black  L. 
Fal8b  Acacia.  A  large  tree,  30°  to  80°  high,  with  rough  bark  and 
smooth  or  nearly  smooth  twigs  and  leaves,  native  in  Pa.  south,  to  Ga. 
west  to  Iowa  and  Ark. ,  and  naturalized  extensively  in  New  Eng.  Stipules 
usually  spiny.  Leaflets  11  to  21,  oval  or  ovate,  stalked,  entire,  1'  to  2' 
long.  Stipels  minute,  setaceous,  deciduous.  Flowers  white,  7"  to  10" 
long,  fragrant,  in  loose,  drooping  racemes.  Pod  smooth,  2'  to  4'  long, 
4  to  6-seeded.    Wood  very  durable.     May,  June. 

2.  R.  viscbsa,  Vent.  Clammy  L.  Usually  a  cultivated  shrub,  6°  to 
6°  high,  but  known  also  as  a  small  tree,  30°  to  40°  high,  in  the  mts.  of 
southwestern  Va.,  N.C.,  and  Ga.  Bark  smooth.  Branchlets,  leafstalks, 
and  pods  glandular-viscid.  Leaflets  13  to  21,  stalked,  oblong,  oval  or 
ovate,  entire,  1'  to  2'  long.  Flowers  pink,  9"  to  12"  long,  in  oblong, 
rather  dense,  often  erect,  clammy,  hairy  racemes,  slightly  fragrant.  Pods 
about  3'  long,  glandular-hispid,  with  5  to  9  brownish  seeds.    June. 

3.  R.  hispida,  L.  Bristly  L.  Moss  L.  Rose  Acacia.  An  orna- 
mental shrub,  3°  to  5°  high,  native  in  the  mts.  from  Va.  to  Ga.  Stem 
branching,  straggling.  Branchlets,  petioles,  pedicels,  and  pods  clothed 
with  stiff,  bristly  hairs.  Stipules  small  or  none.  Leaflets  9  to  13,  stalked, 
broadly  ovate  or  oval,  entire,  1'  to  2'  long.  Flowers  deep  rose-color,  in- 
odorous, 8"  to  16"  long.    Pod  linear.    May  to  July. 

XXV.  CERCIS,  L.  Small  trees  or  shrubs,  with  heart-shaped, 
simple  leaves,  caducous  stipules,  and  rose-colored  flowers.  Calyx 
bell-shaped,  5-toothed,  red.  Corolla  imperfectly  papilionaceous, 
the  standard  inclosed  by  the  wings  in  the  bud.  Stamens  10, 
distinct.  Pod  flat,  oblong-linear,  many-seeded,  narrowly  winged 
on  the  ventral  suture. 

1.  C.  Canadensis,  L.  Redbud.  American  Judas  Tree.  A  small  tree, 
20°  to  30°  high,  common  in  rich  soils  from  N.  Y.  and  N.J.  west  to  southern 
Minn,  and  Kan.  south  to  Fla.  and  Tex.  Leaves  petioled,  round-cordate, 
3'  to  4'  loug,  short-acuminate,  smooth,  pubescent  on  the  veins  beneath, 
with  6  to  7  prominent  ribs  radiating  from  the  base.  The  rose-purple 
flowers,  appearing  before  the  leaves  in  small,  lateral,  umbel-like  clusters 
and  completely  covering  the  branches,  make  the  tree  very  conspicuous. 
The  original  Judas  tree,  so  named  by  Gerarde,  is  a  European  species,  C. 
Siliquastrum,  L.    April. 

XXVI.  CASSIA,  L.  Herbs,  shrubs,  or  in  warm  regions  trees, 
with  abruptly  pinnate  leaves  and  mostly  yellow,  nearly  regular 
flowers.  Sepals  5,  more  or  less  united  at  the  base.  Petals  5, 
unequaLand  spreading,  but  not  papilionaceous.  Stamens  sepa- 
rate, 10  or  fewer,  unequal,  spreading,  some  often  imperfect. 
Anthers  opening  by  terminal  chinks  or  pores.  Pod  many- 
seeded,  1-celled,  or  by  cross  partitions  many-celled. 

Stamens  10 ;  8  imperfect.    Leaflets  large No*.  1,  9, 8 

Stamens  10  or  5;  all  perfect    Leaflets  small Nos.4,6 
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1.  C.  MariUndica,  L.  Wild  or  Amebic  an  Senna.  A  smooth  peren- 
nial, 3°  to  6°  high,  of  wet  lands  from  New  Eng.  to  Fla.  west  to  Neb.  and 
La.  Steins  nearly  simple.  Leaflets  6  to  9  pairs,  oblong-lanceolate,  ob- 
tuse, mucronate,  1'  to  2'  long,  with  a  club-shaped  gland  near  the  base  of 
the  common  petiole.  Stipules  caducous.  Flowers  bright  yellow,  8"  or 
9"  wide,  in  short  racemes  in  the  upper  axils,  often  appearing  as  if  pani- 
cled.  Sepals  obtuse.  Pod  linear,  3'  to  4'  long,  curved,  downy,  becoming 
smooth,  12  to  20-seeded.     Aug. 

2.  C.  occidentalis,  L.  Coffee  Senna.  A  common  annual,  of  waste 
places  in  the  Southern  States  as  far  north  as  Va.  and  southern  Ind.  Stem 
smooth,  stout,  branching,  1°  to  5°  high.  Leaflets  4  to  6  pairs,  ovate- 
lanceolate,  acute,  1'  to  2'  long,  with  a  globular  gland  at  the  base  of  the 
common  petiole.  Stipules  caducous.  Racemes  2  to  4-flowered.  Sepals 
obtuse.    Pod  linear,  slightly  curved,  smooth,  3'  to  4'  long.    July,  Aug. 

3.  C.  obtusiiolia,  L.  (C.  Tora,  L.)  Low  Senna.  An  annual  of  the 
same  range  and  habitat  as  the  preceding.  Stem  slender,  1°  to  3°  high. 
Leaflets  3  rarely  2  pairs,  obovate-obtuse,  with  a  tooth-like  gland  between 
the  lowest  pair.  Stipules  deciduous.  Flowers  in  pairs.  Pod  linear,  very 
slender,  4-angled,  strongly  curved,  6'  to  10'  long.    July  to  Oct. 

4.  C.  Chamaecrlsta,  L.  Partridge  Pea.  An  annual,  of  sandy  fields 
and  dry  soils  from  New  Eng.  to  Ga.  west  to  Ind.,  Kan.,  and  Tex.  Stem 
spreading,  smooth  or  downy,  6'  to  18'  high.  Leaflets  sensitive  to  the 
touch,  10  to  15  pairs,  linear-oblong,  obtuse,  mucronate,  4"  to  10"  long, 
with  a  sessile  gland  on  the  main  petiole.  Stipules  and  bracts  linear-awl- 
shaped,  persistent.  Flowers  large,  16"  to  18"  broad,  bright  yellow,  the 
two  upper  petals  often  with  purple  spots,  2  to  4  in  each  cluster,  on  long 
pedicels  above  the  axils.  Anthers  10,  perfect,  unequal.  Pod  linear,  nearly 
straight,  erect.     Aug. 

5.  C.  nictitans,  L.  Sensitive  Pea.  Wild  Sensitive  Plant.  An 
erect  or  decumbent  branching  annual,  6'  to  15'  high,  and  somewhat  pubes- 
cent, of  about  the  same  range  and  habitat  as  the  preceding.  It  resembles 
it  also  in  the  smallness  and  sensitiveness  of  the  leaflets  and  in  its  glands 
and  stipules.  It  differs  from  it  mainly  in  having  its  flowers  much 
smaller,  2"  to  4"  wide,  pale  yellow,  on  short  pedicels,  and  with  only  6 
anthers.    July. 


XXVII.  GLEDITSCHIA,  L.  Trees  with  supra-axillary  thorns, 
equally  pinnate  or  bipinnate  leaves,  small  stipules,  and  spicate 
racemes  of  small,  greenish,  polygamous  flowers.  Calyx  cup- 
shaped,  3  to  5-cleft.  Petals  3  to  5.  Stamens  6  to  10,  separate. 
Pod  flat,  linear,  or  oval,  1  to  many-seeded.  Seeds  flat,  often 
with  pulp  between  them. 

1.  6.  triacanthos,  L.  Honey  Locust.  Thbbb-thobnbd  Acacia.  A 
large  tree,  native  from  Pa.  and  western  N.Y.  to  Mich,  and  Kan.  south 
to  Ga.,  La.,  and  Tex.,  and  often  cultivated  elsewhere.  Thorns  rarely 
simple,  mostly  branching,  especially  triple  (triacanthos),  2'  to  6'  long, 
numerous,  in  masses  on  the  trunk  or  branches.  Leaves  pinnate,  with  20 
to  30  leaflets,  or  bipinnate,  with  8  to  12  pinnae  on  the  same  tree,  the  trans- 
formation, of  leaflets  into  pinnae  often  occurring  in  the  same  compound 
leaf.  Leaflets  oblong-lanceolate,  obtuse,  8"  to  16"  long.  Flowers  less 
than  8"  wide,  in  dense,  drooping,  solitary,  or  clustered  racemes.  Pods 
12'  to  16'  long,  1'  or  more  wide,  flat,  twisted,  reddish.  Seeds  hard,  brown, 
flat,  imbedded  in  sweet  pulp  (whence  the  name  "  Honey  Locust"),  which 
soon  becomes  sour.    June. 
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2.  6.  aquitica,  Marsh.  Water,  or  Swamp  Locust.  A  smaller  tree 
than  the  preceding,  found  in  swamps  from  Ind.  to  Mo.  south  to  S.C.  and 
La.  Thorns  mostly  simple,  slender.  Leaflets  oblong  or  ovate.  Pods 
obliquely  oval,  about  V  long,  lseeded,  pulpless.    June,  July. 

XXVIII.  GYMNOCLADUS,  Lam.  Trees,  with  stout,  spray- 
less  branchlets,  equally  or  unequally  bipinnate  leaves,  and  ter- 
minal racemes  of  white,  dioecious  or  polygamous,  regular  flowers. 
Calyx  tubular,  with  5-lobed  limb.  Petals  5,  oval  or  oblong, 
inserted  at  the  top  of  the  calyx  tube.  Stamens  10,  distinct. 
Ovary  (in  pistillate  flowers)  sessile ;  style  1.  Pod  oblong,  flat, 
coriaceous,  1-celled,  several-seeded,  pulpy  within.    Monotypic. 

1.  G.  Canadensis,  Lam.  Kentucky  Coffer  Tree.  Stump  Tree.  A 
large  tree,  of  rich  woods  from  western  N.Y.  and  Pa.  to  Tenn.  and  west 
to  Minn.,  eastern  Neb.,  and  Kan.  Bark  rough  and  scaly.  Leaves  petioled, 
bipinnate,  2°  to  3°  long,  16'  to  20'  wide,  with  ovate,  acuminate,  entire,  dull, 
dark  green  leaflets  1'  to  3'  long.  Flowers  greenish-white  in  long,  terminal 
racemes.  Pods  6'  to  10'  long,  2'  wide.  Seeds  round,  flattish,  polished  and 
very  hard,  6"  to  8"  in  diameter.  The  use  of  its  seeds  as  a  substitute  for 
coffee  has  given  it  one  of  its  common  names ;  and  the  stumpy  appearance 
of  its  branches  in  winter,  the  other.    May,  June. 

XXIX.  MIMOSA,  L.  Chiefly  perennial  herbs,  sometimes 
shrubs  or  trees,  of  tropical  America  and  other  warm  regions, 
with  bipinnate  leaves*  often  sensitive,  and  small,  polygamous, 
white  or  rose-colored  flowers,  in  globose  heads  or  cylindrical 
spikes  on  axillary  peduncles.  Calyx  minute,  4  to  5-toothed. 
Petals  united  into  a  4  to  5-cleft,  tubular-campanulate  corolla. 
Stamens  4  to  10,  distinct,  much  exserted.  Legume  flat,  mostly 
jointed,  1  to  many-seeded. 

1.  M.  strigillosa,  Torr  and  Orat.  A  prostrate,  spreading  perennial, 
growing  along  the  banks  of  rivers  from  eastern  Fla.  west  to  the  Miss.  Stems 
reddish,  several  feet  long,  apparently  smooth,  but  really  rough  with  scat- 
tered, appressed,  stiff  hairs.  Leaves  on  petioles  6'  to  8'  long,  bipinnate, 
with  4  to  6  pairs  of  pinnae  and  10  to  14  pairs  of  oblong-linear,  crowded 
leaflets,  each  3'  to  4'  by  1'.  Peduncles  longer  than  the  leaves,  with  ellip- 
tical heads  of  rose-colored  flowers.  Pod  oval  or  oblong,  1  to  3-jointed, 
hispid.    July,  Aug. 

2.  M.  pudlca,  L.  Sensitive  Plant.  An  erect,  hairy,  and  prickly 
perennial  from  Brazil,  about  1°  high,  usually  cultivated  as  an  annual. 
Leaves  digitate-pinnate,  with  4  pinnae,  each  of  20  or  more  pairs  of  lineai 
leaflets,  each  about  3"  long.  Flowers  many,  small,  red,  in  oblong-globose 
heads,  on  long  peduncles.  Cultivated  for  its  sensitive  leaves  which,  when 
touched,  fall  and  close  their  leaflets.  More  sensitive  than  M.  seositlva^ 
L.,  a  half-climbing  perennial  with  but  2  pinnae,  ovate  leaflets,  and  purple 
flowers. 

XXX.  SCHRANKIA,  Willd.  Sensitive  Brier.  Perennial 
herbs  or  shrubs,  mostly  prostrate,  with  bipinnate,  generally 
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sensitive  leaves,  and  small,  polygamous  or  perfect,  pink  or 
purple  flowers,  in  axillary,  peduncled  heads  or  spikes.  Stem, 
petioles,  peduncles,  and  pods  armed  with  short,  recurved 
prickles.  Calyx  minute,  5-toothed.  Petals  united  in  a  5-cleft, 
f  unnel-shaped  corolla.  Stamens  8  to  10,  distinct,  or  united  at 
the  base.  Pod  long  and  narrow,  prickly,  dry,  1-celled,  many- 
seeded,  4-valved. 

1.  S.  uncinate,  Willd.  A  decumbent,  branching,  perennial  herb,  2° 
to  4°  long,  armed  in  all  its  parts  with  short,  sharp,  hooked  prickles,  found 
in  dry  soils  from  Va.  to  Fla.  west  to  111.,  Neb.,  and  Tex.  Stem  angled 
and  grooved.  Leaves  petioled  ;  pinnae  4  to  7  pairs ;  leaflets  8  to  14  pairs, 
minute,  elliptic-oblong,  about  3"  long,  reticulate  beneath,  with  elevated 
veins.  Flowers  pink,  in  dense,  globose  heads,  nearly  1'  in  diameter,  on 
peduncles  2'  to  &  long.  Pods  terete,  very  prickly,  2'  to  4'  long.  May  to 
July. 


XXXI.  DESMANTHUS,  Willd.  Perennial  herbs  or  shrubs, 
with  equally  bipinnate  leaves,  minute,  setaceous  stipules,  and 
heads  or  spikes  of  small,  regular,  greenish  or  whitish  flowers 
on  axillary  peduncles.  Petioles  with  one  or  more  glands. 
Flowers  perfect  or  polygamous.  Calyx  bell-shaped,  5-toothed. 
Petals  5,  distinct.  Stamens  5  or  10,  distinct.  Pod  dry,  flat, 
smooth,  linear  or  oblong,  straight  or  curved,  several-seeded. 

1.  D.  brachtfobus,  Benth.  A  nearly  smooth,  perennial  herb,  with 
erect  or  ascending,  angled  stems,  1°  to  4°  high,  with  bipinuate  leaves, 
found  in  prairies  and  alluvial  soil  from  Ind.  and  Ky.  to  Minn.,  Mo.,  and 
Tex. ;  also  in  Fla.  Pinnae  6  to  12  pairs.  Leaflets  20  to  30  pairs,  linear- 
lanceolate,  acute,  1"  to  2"  long.  Flowers  perfect,  pentandrous,  greenish- 
white,  in  dense,  globose  heads.  Pods  linear,  1'  long,  slightly  curved,  2  to 
0-seeded.    June  to  Aug. 

XXXII.  ALBIZZIA,  Durazz.  Ornamental  trees  or  shrubs, 
of  tropical  or  subtropical  Asia,  Africa,  and  Australia,  with  bi- 
pinnate leaves,  and  spikes  or  globular  heads  of  yellowish,  white 
or  red  flowers  on  axillary  peduncles.  Calyx  tubular,  6-lobed. 
Corolla  funnel-shaped,  5-lobed.  Stamens  many,  long,  exserted. 
Pods  flat,  broadly  linear,  thin. 

1.  A.  Julibrfasin,  Durazz.  Silk  Flower.  Silk  Tree.  A  smooth, 
unarmed,  ornamental  tree,  30°  to  40°  high,  from  Asia  and  Africa,  culti- 
vated and  sparingly  naturalized  in  the  Gulf  States,  and  hardy  as  far 
north  as  Washington,  D.C.  Leaves  with  8  to  12  pairs  of  pinna,  each 
with  20  to  30  pairs  of  oblong,  linear,  inequilateral,  falcate  leaflets,  each 
3"  long.  Flowers  pink  or  white,  in  pedunculate  heads,  forming  terminal 
panicles.  The  lustrous  silk-like  filaments  of  the  numerous,  long,  exserted 
stamens  give  the  tree  its  common  name. 
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Order  86.    ROSACE JE  —  Rose  Family 

Herbs,  shrubs,  or  trees,  with  alternate,  rarely  opposite, 
simple  or  compound,  mostly  stipulate  leaves,  and  regular, 
perfect,  rarely  polygamous  flowers.  Sepals  5,  rarely  fewer 
or  more,  united  at  the  base  and  sometimes  subtended  by  as 
many  bractlets.  Petals  as  many  as  the  sepals,  rarely  absent, 
distinct,  usually  imbricated  in  the  bud,  inserted  on  the  edge 
of  a  disk  which  lines  the  calyx  tvhe.  Stamens  many,  rarely 
few,  distinct,  inserted  with  the  petals.  Pistils  1  to  many, 
distinct,  or  coherent  with  the  calyx,  as  in  the  Apple  Sub- 
family. Fruit  a  drupe,  a  pome,  akenes,  follicles,  or  an 
aggregation  of  drupelets.  Seeds  1  to  few  in  each  carpel, 
anatropous,  usually  without  albumen.     Embryo  straight. 

Key  to  Genera 

DbupIoiji— Plum  oe  Pkaoh  Subfamily.    Trees  or  shrubs.    Fruit  a 

drape.    Drupe  smooth  or  velvety.    Stone  smooth  or  rough    •    PRUKU8  I 

PoM&ojtJt— Apple  or  Pear  Subfamily.    Fruit  a  pome. 

Pome  with  2  to  5  bony,  1-seeded  nutlets        ....     CRATAEGUS         II 
Pome  with  2  to  5,  thin,  cartilaginous,  2-seeded  carpels .       .  PYRUS       HI 

Pome  usually  10-celled  and  berry-like    ....      AMBLANCHIBR       IV 
Rosace m  proper — Rose  Subfamily.  Fruit  2  to  many  akenes,  drupelets, 
or  follicles. 
a.  Calyx  in  fruit  an  urn-shaped  tube.    (1) 
a.  Calyx  in  fruit  not  an  urn-shaped  tube,    (b) 
b.  Pistils  usually  5,  becoming  follicles  in  fruit    (2) 
b.  Pistils  becoming  1  to  2-seeded  drupelets  in  fruit    (8) 
b.  Pistils  becoming  akenes  in  fruit    (4) 

1.  Calyx  tube  fleshy.    Flowers  large ROSA         V 

1.  Calyx  tube  dry.    Flowers  small AGRIMONIA        VI 

2.  Follicles  1  to  10-seeded,  1-valved,  not  inflated.  Petals  obovate  .  .  8PIRJEA  VII 
2.  Follicles  2  to  4-seeded,  2-valved,  Inflated.  Petals  obovate  •  PHTSOCARPUS  VIII 
2.  Follicles  2  to  4-seeded.    Petals  linear-lanceolate   ....         GILLENIA       IX 

3.  Drupelets  pulpy RUBUS         X 

3.  Drupelets  dry DALIBARDA       XI 

4.  Akenes  few,  2  to  8 WALDSTBIlfIA      XII 

4.  Akenes  numerous,  In  a  head,  tipped  with  the  styles  ....  GBUM  XIII 
4.  Akenes  numerous,  on  a  pulpy,  globular  receptacle  .  .  .  FRAG  ARIA.  XIV 
4*  Akenes  numerous,  on  a  dry  receptacle POTENTILLA      XV 

I.  PRUNUS,  Benth  and  Hook.  Plum.  Apricot.  Cherry. 
Peach.  Almond.  Small  trees  or  shrubs,  with  alternate,  simple 
leaves,  small,  free,  early  deciduous  stipules,  and  regular,  per- 
fect, white  or  rose-colored,  solitary  or  clustered  flowers,  and 
usually  edible  fruit.  Calyx  lobes  and  petals  5,  spreading. 
Stamens  15  to  30  or  indefinitely  numerous  and  pengynous. 
Pistil  single.  Ovary  superior,  2-ovuled,  becoming  in  fruit  a 
1-seeded,  simple  drupe  or  stone  fruit. 

BBIEF  gLORA —  8 
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$  1.  Pbunus  proper.    Plums  and  apricots.    Drupe  smooth,  sulcata.    Stone  flattened. 

Flowers  white,  stalked,  umbeled.    Drupes  glaucous  more  or  less     •       .     No*.  1  to  4 
Flowers  pink,  sessile,  solitary.    Drupes  not  glaucous No.  6 

$2.  Ckhasus.    Cherries.    Fruit  smooth.    Stone  globular. 

Leaves  evergreen.    Flowers  in  erect  racemes      .......      No.  • 

Leaves  deciduous.    Flowers  in  drooping  racemes       •       •       •       •       •        Nos.  7, 8 

Leaves  deciduous.    Flowers  in  umbels Nos.  9  to  11 

§8.  Amygdalus.    Peaches  and  almonds.    Fruit  downy.    Stone  rough. 

Drupe  soft,  not  opening  or  splitting  when  ripe    .......     No.  12 

Drupe  soft,  splitting  when  ripe No.  18 

1.  P.  Americana,  Marsh.  Common  Wild  Plum.  Wild  Yellow  or 
Red  P.  A  small,  spreading  tree,  8°  to  20°  high,  with  smooth,  reddish- 
green  bark  and  thorny  branches,  common  along  streams  and  in  low 
woods  from  N.J.  and  N.Y.  to  Fla.  and  Col.  Leaves  oval  or  obovate, 
2'  to  3'  long,  acuminate,  coarsely  or  doubly  serrate,  coarsely  veined, 
never  glossy.  Flowers  large,  white,  in  umbeled  clusters  of  3  to  4  from 
separate,  lateral  buds.  Fruit  roundish-oval,  dull  orange  or  crimson, 
scarcely  glaucous.  Stone  flattened,  smoothish,  margined,  ripe  in  Aug. 
May. 

2.  P.  angustifblia,  Marsh.  (P.  Chicasa,  Mx.)  Chickasaw  Plum. 
A  small  tree,  6°  to  15°  high,  with  slender,  reddish,  zigzag,  somewhat 
thorny  branches,  found  in  dry  soils  from  southern  N.J.  to  Fla.  west 
to  the  Rocky  Mts.,  and  often  cultivated.  Leaves  conduplicate  and 
trough-like  when  young ;  long,  narrow,  nearly  lanceolate,  acute,  glandular- 
serrulate,  thin,  3'  to  6'  long,  smooth  when  mature.  Flowers  white,  in 
umbels  of  2  to  3,  on  short  pedicels.  Fruit  small,  cherry-like,  thin-skinned, 
without  bloom,  yellowish-red.  Stone  globular.  Ripens  from  May  to 
July.     April. 

3.  P.  Watsoni,  Sargent.  Sand  Plum.  A  bushy  shrub,  8°  to  8°  high, 
with  more  zigzag  and  spiny  twigs,  smaller  leaves  and  flowers,  and  a 
thicker-skinned  fruit  than  No.  2,  found  in  dry,  sandy  soils  from  Neb.  to 
Ark.     April,  May. 

4.  P.  domestica,  L.  Common  Garden  P.  Damson  P.  A  small, 
Old  World  tree,  probably  from  western  Asia,  long  cultivated  and  in  many 
varieties.  Leaves  usually  ovate  or  obovate,  1'  to  3'  long,  on  petioles  one 
third  as  long,  irregularly  and  coarsely  serrate,  rugose,  dull  green  and 
thick.  Flowers  white,  solitary  or  fascicled,  expanding  with  the  leaves. 
Fruit  black,  varying  to  lighter  colors,  very  glaucous.  More  than  100 
varieties  are  in  cultivation.     April,  May. 

5.  P.  Armeniaca,  L.  Apricot.  A  small,  round-headed,  Old- World 
tree,  cultivated  for  its  fruit.  Bark  reddish,  resembling  that  of  the  peach 
tree.  Leaves  thin,  bright  green,  rather  smooth,  round-ovate,  2'  to  3  long, 
on  long  petioles,  abruptly  pointed,  subcordate,  denticulate.  Flowers  pink- 
white,  nearly  or  entirely  sessile,  solitary,  appearing  before  the  leaves. 
Fruit,  resembling  both  the  plum  and  the  peach,  subglobose,  1'  to  2;  in 
diameter,  reddish  or  yellowish,  smooth.  Stone  flattened,  smooth,  free, 
ridged  or  grooved  on  one  side.     April. 

6.  P.  Caroliniana,  Ait.  American  Cherry  Laurel.  Wild  Orange. 
Mock  Orange.  A  small,  evergreen  tree,  20°  to  40°  high,  with  smooth, 
glossy,  coriaceous,  oblong-lanceolate,  mostly  entire  leaves  24"  to  30"  long, 
on  short  petioles,  found  along  river  banks  and  in  ornamental  cultivation 
from  N.C.  to  Fla.  and  Tex.  Flowers  with  white  calyx  and  corolla, 
small,  in  erect,  dense  axillary  racemes  shorter  than  the  leaves.  Fruit 
ovoid,  about  4"  long,  black,  not  glaucous,  bitter,  soon  dry,  persistent. 
Stone  globular.     Feb.,  March. 

7.  P.  ser6tina,  Ehrh.  Wild  Cherry.  Wild  Black  Cherry.  A 
large  tree,  60°  to  80°  high,  common  in  woods  and  open  places  from  Me.  to 
Minn.,  Fla.,  and  Tex.     Bark  reddish  when  young,  blackish  and  rough 
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when  old.  Leaves  thick,  oval-lanceolate  or  ovate,  3'  to  5'  long,  acute  or 
acuminate,  smooth  and  shining  above,  serrate  with  appressed,  incurved 
callous  teeth.  Flowers  white,  in  long,  loose,  terminal,  spreading  oi 
drooping  racemes.  Fruit  globose,  3"  to  4"  in  diameter,  nearly  black, 
bitterish,  but  with  an  agreeable  vinous  flavor.  Blooms  in  May  or  June 
and  fruit  ripens  late  in  the  summer  as  indicated  by  its  specific  name 
(serotina).  Wood  valuable  for  cabinet  work.  Bark  bitter-aromatic  and 
tonic. 

8.  P.  Virginiana,  L.  Choke  Cherry.  A  tall  shrub  or  small  tree, 
5°  to  20°  high,  with  grayish  bark,  common  along  river  banks  from  Me.  to 
Minn,  south  to  Ga.  and  Tex.  Leaves  thin,  smooth,  dull,  oval,  oblong,  or 
obovate,  2'  to  3'  long,  abruptly  pointed,  sharply1  or  doubly  serrulate,  on 
petioles  with  2  or  3  glands.  Flowers  white,  in  loose,  erect  or  spreading, 
terminal  racemes,  blooming  in  May.  Fruit  dark  red,  globose,  3"  to  4"  in 
diameter,  very  astringent,  but  edible  when  fully  mature.  Stone  globular, 
smooth. 

9.  P.  Pennsylvania,  L.f.  Wild  Red,  Bird,  or  Pin  Cherry.  A 
small  tree,  20°  to  30°  high,  with  smooth,  reddish-brown  bark,  common  in 
rocky  woods  and  thickets  from  Me.  to  N.C.  west  to  the  Rocky  Mts. 
Leaves  oblong-lanceolate,  2'  to  6'  long,  acute  or  acuminate,  finely  serrate, 
smooth  on  both  sides,  shining-green.  Flowers  white,  appearing  with  the 
leaves  on  slender  pedicels,  in  corymbed,  peduncled  or  sessile  clusters. 
Fruit  cherry-red,  without  bloom,  globose,  2"  to  3"  in  diameter,  with  thin 
and  sour  flesh  and  globular  stone.    May. 

10.  P.  Avium,  L.  Bird  C.  Sweet  C.  An  Old  World  tree,  20°  to  50° 
high,  with  erect  or  ascending  branches,  giving  it  an  oblong  or  pyramidal 
head,  extensively  cultivated,  and  in  the  Eastern  States  somewhat  escaped 
and  naturalized.  Trunk  robust;  bark  reddish-brown.  Leaves  soft  in 
texture,  dull  in  color,  generally  oval  or  oblong-ovate,  gradually  or  abruptly 
acuminate,  3'  to  5'  long,  coarsely  or  doubly  serrate,  on  glandular  petioles. 
Flowers  white,  in  scaly,  sessile,  lateral  umbels,  appearing  with  the  leaves. 
Fruit  globose,  generally  black  or  dark  red  and  sweet.  The  source  of 
numerous  varieties  of  sweet  cherries  and  of  some  sour  ones,  as  the  May 
Dukes. 

11.  P.  Cerasus,  L.  Sour  C.  Morello.  Early  Richmond.  An 
Old  World  tree,  10°  to  30°  high,  with  gray  bark  and  rounded  head,  like 
the  preceding  often  cultivated  and  similarly  escaped  and  naturalized. 
Leaves  ovate  or  obovate,  abruptly  short-pointed,  smooth,  hard  and  stiff, 
light  green,  more  .or  less  glossy  above.  Flowers  white,  in  sessile,  scaly 
umbels  from  lateral  buds,  appearing  usually  before  the  leaves.  Fruit 
roundish,  red  in  various  shades,  acid.  The  parent  like  the  preceding  of 
numerous  varieties,  but  usually  tart  or  sour  ones,  as  the  Morellos,  Early 
Bichmonds,  etc. 

12.  P.  P6rsica,  Sibb.  and  Zucc.  Peach.  A  small,  Oriental  tree, 
(5°  to  16°  high,  formerly  supposed  to  be  from  Persia,  whence  its  specific 
name,  but  now  believed  to  be  from  China,  widely  cultivated  in  numerous 
varieties  for  its  fruit.  Leaves  conduplicate  when  young,  lanceolate,  3'  to 
6'  long,  serrate,  smooth,  on  short  petioles,  with  1  or  2  glands.  Flowers 
rose-colored,  solitary,  subsessile,  preceding  the  leaves.  Fruit  soft,  downy, 
yellowish,  tinged  with  pink  and  purple.  Stone  deeply  pitted,  oval,  flattish, 
very  hard.  Var.  laevis,  Gray  (or  nectarlna,  Maxim.),  with  smaller, 
smooth  fruit  and  generally  more  strongly  serrated  leaves,  is  the  Nectarine. 
Var.  platycarpa,  Bailey,  from  China,  very  much  flattened  at  the  ends,  is 
the  Peen-to  or  Flat  Peach  of  the  Gulf  States. 

13.  P.  Amygdalus,  Baill.  Almond.  An  Oriental  tree,  10°  to  26° 
high,  very  similar  to  the  peach  in  habit,  foliage,  and  flowers,  but  the  flesh 
of  its  fruit  is  dry  and  hard  and  splits  open  when  ripe  and  releases  its 
large  and  rather  soft  stone,  the  almond  of  the  table. 
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II.  CRATJ&GUS,  L.  Hawthorn.  Shrubs  or  small  trees, 
usually  thorny,  with  simple,  usually  serrate  or  lobed  leaves 
and  white  or  pink  flowers  in  terminal  corymbs  or  cymes,  or 
rarely  solitary.  Calyx  cup-shaped,  with  5  spreading  lobes. 
Petals  5,  spreading,  rounded.  Stamens  many,  rarely  10  to  5. 
Styles  1  to  5.  Fruit  a  pome,  inclosing  2  to  5,  rarely  1, 1-seeded 
stones  and  tipped  with  the  5  persistent  calyx  teeth. 

N.B.  —  A  difficult  genus.    Species  very  variable. 

Native,    (a) 

Exotic  or  naturalized,    (f ) 

a.  Flowers  many  (6  to  80),  In  a  corymb,    (b) 
a.  Flowers  few  (3  to  6),  in  a  corymb,  in  pairs  or  solitary,    (e) 
b.  Leaves  distinctly  lobed  except  in  No.  2.    (c) 
b.  Leaves  not  lobed  or  but  slightly  so.    (d) 
c.  Flowers  small ;  styles  5.    Fruit  small,  depressed,  globous,  coral-red  •       •         Nos.  1, 2 
c.  Flowers  small ;  styles  1  to  8.    Fruit  small,  ovoid  or  oval,  coral-red    .       .       .      No.  8 

d.  Leaves  on  slender,  glandular  petioles,  slightly  lobed No.  4 

d.  Leaves  on  short,  stout  petioles,  not  glandular.    Fruit  erect,  soft        •       .      No.  5 
d.  Leaves  on  very  short  petioles.    Fruit  nodding  or  dotted      .       .       .         Nos.  6,  7 

e.  Leaves  smooth ;  petioles  and  teeth  glandular .      No.  8 

e.  Leaves  pubescent,  coriaceous;  not  glandular.    Trees No.  9 

e.  Leaves  pubescent,  coriaceous ;  not  glandular.    Shrubs No.  10 

£.  Leaves  deciduous No.  11 

f.  Leaves  evergreen No.  12 


1.  C.  cordata,  Ait.  Washington  Thorn.  A  compact,  close-headed 
tree,  15°  to  25°  high,  with  many  slender  thorns  1'  to  2'  long,  native  in 
woods  from  Va.,  Ky.,  and  111.  to  Ga.  and  Ala.,  and  often  cultivated  for 
hedges  in  the  Middle  States.  Leaves  broadly  triangular-ovate  or  cordate, 
1'  to  3'  long,  often  deeply  3  to  5-lobed,  serrate,  thin,  smooth,  deep  shin- 
ing green,  on  slender  petioles.  Flowers  many,  white,  small,  4"  to  6" 
wide,  appearing  in  May  and  June.  Fruit  depressed-globous,  2"  to  3"  in 
diameter,  coral-red,  ripe  in  Sept. 

2.  C.  spathulata,  Mx.  Small-fruited  Haw.  A  shrub  or  small 
tree,  10°  to  20°  high,  common  along  river  banks  from  Va.  to  Fla.  and  Tex. 
Leaves  thick,  shining,  spatnlate,  crenate  toward  the  apex,  nearly  sessile ; 
those  of  the  young,  downy  branches  somewhat  cut  or  lobed.  Flowers 
white,  small,  4"  to  5"  wide,  in  large  clusters  in  May.  Fruit  depressed- 
globose,  2"  to  3"  in  diameter,  coral-red,  ripe  in  Oct. 

3.  C.  apiif&lia,  Mx.  Parsley-leaved  T.  Parsley  Haw.  A  shrub 
or  low,  spreading  tree,  10°  to  20°  high,  with  flexible  branches  and  white- 
downy  twigs.  Spines  stout,  1'  to  2'  long.  Leaves  small,  6"  to  18"  long, 
broadly  ovate  in  outline,  with  a  broad,  truncate  or  heart-shaped  base, 
pinnatifid  with  6  to  7  crowded,  irregularly  toothed  lobes,  white  and  soft- 
downy  when  young,  smoothish  when  fully  grown.  Petioles  slender. 
Flowers  many,  white,  5"  to  6"  across,  in  May  and  June.  Fruit  ovoid  or 
oval,  3"  to  4"  long,  coral-red,  ripe  in  autumn. 

4.  C.  coccfnea,  L.  White  Thorn.  Scarlet-fruited  T.  A  tall  shrub 
or  low  tree,  10°  to  25°  high,  common  in  hedges  and  woods  from  Canada  to 
Fla.  Branches  reddish  ;  spines  chestnut  brown,  1' to  2'  long.  Peduncles 
and  calyces  glandular  and  villous-pubescent.  Leaves  bright  green,  thin, 
smooth,  pubescent  beneath,  roundish-ovate,  2'  to  3'  long,  serrate,  with 
glandular  teeth,  sharply  cut- toothed  or  lobed,  and  on  slender  petioles. 
Flowers  large,  8"  to  12"  wide,  white,  10  to  15,  in  panicled,  lateral  corymbs 
in  May.  Fruit  round  or  pear-shaped,  5"  to  6"  in  diameter,  scarlet  or 
bright  purple,  ripe  and  edible  in  Sept.     Var.  macracantha,  Dudley, 
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ranging  from  New  Eng.  to  Va.  and  westward,  has  thorns  2;  to  6'  long, 
dull,  dark  green  leaves  on  rather  stout  petioles,  and  larger  flowers  and 
fruit.  Var.  mollis,  Torr.  and  Gray,  has  the  shoots  and  undersurfaces  of 
the  leaves  densely  pubescent,  and  the  fruit  larger  and  light  scarlet,  with  a 
bloom. 

5.  C.  toment&sa,  L.  Black  Thorn.  Hawthorn.  Pear  Hawthorn. 
A  shrub  or  small  tree,  15°  to  20°  high,  with  slender,  contorted  branches, 
forming  a  wide,  flattish  head,  ranging  from  western  N.Y.  to  N.J.  and  Ga. 
west  to  Mich,  and  Mo.  Branches  gray  and  unarmed,  or  with  stout,  short 
thorns  1'  to  2'  long.  Twigs,  peduncles,  and  calyx  hairy.  No  glands  on 
stipules,  bracts,  or  calyx  teeth.  Leaves  broadly  ovate  or  oval,  2'  to  6' 
long,  finely  serrate,  often  incisely  lobed,  abruptly  narrowed  into  a  short- 
margined  petiole,  downy-pubescent  beneath ;  veins  straight,  strongly  sul- 
cate.  Flowers  ill-scented,  small,  with  1  to  3  styles,  many  in  a  tomentose 
corymb,  in  May  or  June.  Fruit  6"  long,  upright,  pear-shaped,  or  oval  to 
globose,  dull  red,  ripening  in  Sept.  or  Oct.,  and  remaining  on  the  branches 
all  winter. 

6.  C.  Crus-gaili,  L.  Cockspur  Thorn.  Newcastle  T.  A  shrub  or 
small  tree,  10°  to  30°  high,  with  rigid,  widely  spreading,  often  somewhat 
drooping  branches,  and  many  slender  spines  often  4'  long,  common  in 
thickets  from  New  Eng.  to  Fla.  and  Tex.  Leaves  thick,  smooth,  shining, 
dark  green  above,  wedge-obovate,  1'  to  2'  long,  tapering  to  a  short  peti- 
ole, finely  serrate  above  the  middle,  obtuse  or  abruptly  acuminate  ;  vary- 
ing considerably  in  cultivation.  Flowers  white,  fragrant,  6"  wide,  12  to 
18,  in  short,  lateral  corymbs,  in  May  or  June.  Fruit  globular  or  pear- 
shaped,  4"  to  6"  long,  dull  red,  ripening  in  Sept.  and  Oct.,  and  remaining 
on  the  tree  through  the  winter. 

7.  C.  punctata,  Jacq.  Dotted-fruited  T.  Dotted  Haw.  A  shrub 
or  tree,  10°  to  26°  high,  with  rough,  dark,  reddish-brown  bark,  and  slen- 
der, rigid,  horizontal,  or  spreading  branches,  ranging  from  Canada  to 
Tenn.,  or  in  the  mts.  to  Ga.  and  Ala.  Thorns,  when  present,  straight, 
sharp,  2'  to  3'  long.  Leaves  thick,  pale  green  and  smooth  above,  hairy 
beneath,  wedge-obovate,  2'  to  3'  long,  tapering  to  long,  winged  petioles, 
unequally  and  sharply  serrate  above  the  middle,  acute  or  rounded  at  the 
apex.  Veins  prominent  beneath,  sulcate  above.  Flowers  white,  6"  to 
9"  wide,  in  May  and  June,  8  to  15,  in  broad,  downy,  or  tomentose  corymbs. 
Fruit  globular  or  elongated,  9"  to  12"  long,  dull  red  or  yellow,  dotted 
(punctata)  with  many  small,  white  spots ;  ripening  and  falling  in  Sept. 

8.  C.  flava,  Ait.  Yellow  or  Summer  Haw.  A  low,  spreading,  usu- 
ally very  thorny  tree,  16°  to  25°  high,  in  sandy  soils  from  Va.  to  Fla.  west 
to  Mo.  and  Tex.  Leaves  wedge-obovate,  1'  to  2'  long,  unequally  cut  and 
glandular-toothed  above  the  middle.  Stipules  and  petioles  also  glandular. 
Flowers  1  to  3  in  a  corymb,  mostly  solitary,  white,  8"  to  9"  wide ;  styles 
4  to  6 ;  blooming  in  May.  Fruit  globose  or  somewhat  pear-shaped,  6"  to 
7"  broad,  yellow,  greenish-yellow,  or  tinged  with  red,  ripening  in  autumn. 

9.  C.  aestivalis,  Torr.  and  Gray.  May  Haw.  Apple  Haw.  A 
small  tree,  15°  to  30°  high,  on  the  margins  of  pine  barren  ponds  and  along 
low  streams  from  S.C.  to  Fla.  west  to  Ark.  and  Tex.  Leaves  rigid,  pubes- 
cent, becoming  smooth  above,  rusty-pubescent  on  the  veins  beneath,  ob- 
ovate  or  wedge-obovate,  2'  to  3'  long,  crenate  above  the  middle,  tapering 
to  a  short  petiole  ;  without  glands.  Flowers  3  to  5  in  smooth  corymbs  in 
March  and  April.  Fruit  depressed-globose,  6"  to  7"  in  diameter,  bright 
red,  juicy,  agreeably  acid,  ripening  in  May,  and  much  used  for  tarts,  pre- 
serves, and  jellies. 

10.  C  unifl&ra,  Muench.  (C.  parvif6lia,  Ait.)  Dwarf  Thorn.  A 
low,  dense,  scraggy  shrub,  3°  to  6°  high,  found  in  sandy  flats  from  southern 
N.Y.  and  N.J.  to  Fla.  and  La.  Thorns  many,  slender,  1'  to  2'  long. 
Leaves  coriaceous,  obovate,  crenate,  tapering  to  a  nearly  sessile  base,  6' 
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to  18"  long,  pubescent  beneath,  finally  shining  above.  Flowers,  appear- 
ing in  April  and  May,  mostly  solitary,  nearly  sessile,  6"  to  7"  wide,  with 
the  incised,  leafy,  glandular-toothed  calyx  lobes  as  long  as  the  petals. 
Styles  5.  Fruit  globose  or  pear-shaped,  6"  to  6"  long,  hairy  at  first, 
greenish-yellow,  ripening  and  falling  in  Sept. 

11.  C.  Oxvacantha,  L.  English  Hawthorn.  May.  An  Old  World 
shrub  or  small  tree,  8°  to  15°  high,  extensively  used  in  Europe  for  hedges, 
sometimes  cultivated  in  this  country  for  the  same  purpose  or  for  ornament, 
and  sparingly  escaped  and  naturalized.  Branches  spreading.  Thorns 
many,  stout,  sharp,  axillary.  Leaves  smooth,  thick,  shining  above,  alen- 
der-petioled,  wedge-obovate,  1'  to  2'  long,  cut-lobed  and  toothed;  no 
glands.  Flowers  fragrant,  white,  rose,  or  pink-red,  6"  to  7"  wide,  6  to 
10  in  a  corymb ;  often  double.  Styles  1  to  3.  Fruit  globose  or  roundish- 
oval,  3"  to  5"  long,  coral-red,  ripening  in  autumn.  Many  varieties  are 
in  cultivation. 

12.  C.  Pvracantha,  Pers.  Evergreen  Thorn.  An  ornamental  shrub, 
4°  to  0°  high,  from  southern  Europe,  sparingly  escaped  from  cultivation 
and  naturalized  from  southern  Pa.  southward.  Leaves  smooth,  ever- 
green, ovate-lanceolate  or  spatulate-lanceolate,  crenate  or  crenulate, 
about  1'  long,  on  short,  pubescent  petioles.  Flowers  white,  small,  in  small 
cymose  clusters,  blooming  in  May.  Fruit  coral-red,  globose,  about  the 
size  of  small  peas,  ripening  in  autumn  and  remaining  on  the  branches 
nearly  all  winter. 

III.  FxTfcUS,  Benth  and  Hook.  Pear,  Apple,  Quince,  etc 
Shrubs  or  trees,  sometimes  thorny,  with  mostly  simple  leaves, 
and  white  or  rose-colored  flowers  in  cymes  or  corymbs,  or 
rarely  solitary,  and  yielding  many  valuable  fruits.  Calyx  urn- 
shaped;  limb  5  cleft.  Petals  5,  roundish.  Stamens  usually 
many.  Styles  2  to  5.  Ovary  2  to  5-celled  with  2  ovules,  or 
sometimes,  as  in  the  Cydonia  section,  with  several  ovules  in 
each  cell.  Cells  cartilaginous,  inclosed  in  the  fleshy  part  of 
the  pome.  The  genus  is  polymorphous,  treated  by  some  as 
several  distinct  genera,  which  are  recognized  as  sections  (§)  or 
subgenera  in  the  key  below. 

§  Praps  proper.    Leaves  simple,  glandless.    Flowers  In  simple  corymbs  or 

clusters.    Styles  distinct.    Pome  usually  tapering  downward     .       .        No*.  1, 8 

|  Malus.  Leaves  simple,  glandless.  Flowers  in  simple  umbels  or  clusters. 
Styles  united  below  except  in  No.  ?.  Pome  usually  globular  and  de- 
pressed at  the  ends Not.  8  to  7 

|  Arokia.    Leaves  simple,  with  glands  above  on  the  mid  veins.    Flowers  in 

compound  cymes.    Styles  united  below.    Pomes  berry-like       .       .  No.  8 

|  Sorbus.    Leaves  pinnate,  of  9  to  17  leaflets.  Flowers  white  in  large  terminal 

compound  cymes.    Pomes  berry-like,  red Nos.  9, 10 

|  Ctdonia.  Leaves  simple,  glandless.  Flowers  white  or  red,  single  or  2  or  8 
together.  Pome  large,  more  or  less  pear-shaped.  Cells  several  to 
many-seeded Nos.  11,  IS 

1.  P.  communis,  L.  Pbar.  A  long-lived,  upright,  Old  World  tree,  20° 
to  40°  high,  long  cultivated  for  its  fruit.  Branches  ascending,  sometimes 
thorny.  Leaves  ovate  or  oblong-ovate,  acute,  2'  to  3'  long,  on  petioles  1'  to 
2'  long,  hard,  veiny,  bright  green,  with  small,  appre&sed,  obtuse  teeth,  some- 
times nearly  entire.  Flowers  white,  in  umbellate  clusters,  on  slender  ped^ 
icels  1'  to  2'  long,  appearing  with  the  leaves.    Styles  5,  distinct.    Calyx 
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persistent.    Fruit  various  In  shape,  but  usually  tapering  toward  the  stem. 
Flesh  often  granular  or  gritty.    Blooms  in  April  or  May,  ripens  in  Sept 

2.  P.  Sinensis,  Lindl.  Sand  Pkah.  Choke  P.  Chinese  or  Japan- 
ese P.  A  very  rapid-growing  tree  from  China  and  Japan,  specially 
remarkable  for  its  tough,  gritty,  nearly  spherical  fruit.  Leaves  very  dark 
green,  broadly  ovate,  acuminate,  with  sharp  teeth.  Flowers  large,  appear- 
ing before  the  leaves.  Fruit  hard,  gritty,  astringent,  depressed  at  the 
stem  end  and  resembling  a  russet  apple,  but  differing  in  its  long  stem,  and 
its  gritty,  astringent  taste  giving  it  two  of  its  names,  "Sand  Pear"  and 
44  Choke  Pear."  It  is  sometimes  used  for  preserves.  Hybridized  with 
No.  1,  it  has  produced  the  Le  Conte  and  Kieffer  varieties. 

3.  P.  Mains,  L.  Apple.  A  round-headed,  Old  World  tree,  cultivated 
universally  in  temperate  regions  for  its  varied  and  valuable  fruits. 
Branches  spreading,  crooked.  Growing  branchlets  and  shoots,  and  lower 
surfaces  of  the  leaves  grayish-woolly.  Leaves  soft,  dull,  downy,  ovate  or 
oblong-ovate,  cuspidate,  irregularly  serrate.  Flowers  white  and  pink, 
appearing  with  the  leaves  in  subumbellate  corymbs  on  short,  woolly 
pedicels.  Calyx  segments  woolly.  Fruit  varying  indefinitely  in  form 
and  character,  but  usually  depressed  at  both  ends,  with  a  short  stem, 
and  always  with  the  calyx  lobes  persistent.  Twenty-two  varieties,  ac- 
cording to  Pliny,  were  known  among  the  ancient  Romans ;  now  they 
are  numbered  by  hundreds. 

4.  P.  baccata,  L.  Siberian  Crab  Apple.  A  small,  Asiatic  tree,  with 
spreading  branches,  compact  head,  and  smooth,  hard,  and  wiry  snoots. 
Leaves  smooth,  thin,  ovate,  acute,  finely  serrate,  on  slender  petioles  as  long 
as  the  leaves.  Flowers  pure  white,  opening  with  the  leaves  in  clusters,  on 
slender,  greenish  pedicels  2;  to  8'  long.  Fruit  spherical,  3"  to  6"  in 
diameter,  yellow  or  red,  losing  the  calyx  lobes  before  maturity.  Flesh 
firm,  often  translucent,  never  mellow.  Many  varieties  are  in  cultivation 
of  which  some,  as  the  Transcendent  and  Htslop,  are  probably  hybrids 
of  this  species  and  P.  Mains.  P.  floribunda,  Lindl,  the  Japanese 
Flowering  Crab,  an  ornamental  flowering  bush  or  shrub,  is  sometimes 
liable  to  be  confounded  with  this  species ;  but  it  has  rose-colored  and  red 
flower  buds,  with  fruit  no  larger  than  peas,  and  long,  acuminate,  usually 
sharply  toothed  leaves. 

5.  P.  coronaria,  L.  American  or  Wild  Crab  Apple.  A  low,  bushy 
tree,  10°  to  20°  high,  with  stiff,  crooked,  rather  thorny  branches,  found  in 
glades  and  thickets  from  western  N.Y.,  Pa.,  and  NJ.  south  to  S.C.  west 
to  Minn.,  Kan.,  and  La.  Leaves  ovate  or  triangular-ovate,  1'  to  3'  long, 
cut-serrate,  often  prominently  lobed  or  notched,  thin,  hard,  smooth  when 
mature,  on  smooth,  slender,  stiff  petioles.  Flowers  rose-colored,  1'  to  2' 
wide,  very  fragrant,  in  loose  corymbs  or  cymes  of  6  to  10,  on  smooth 
pedicels  6"  to  18"  long.  Fruit  globular,  12"  to  18"  in  diameter,  greenish- 
yellow,  with  persistent  calyx,  fragrant  acid,  esteemed  for  preserves. 
May. 

6.  P.  Ioensia,  Bailey.  Western  or  Prairie  States  Crab  Apple. 
A  small  tree,  of  low,  flat  lands  in  the  Mississippi  Valley,  resembling  No.  5. 
Leaves  oblong  or  ovate-oval<  1'  to  2'  long,  irregularly  and  usually  bluntly 
toothed  or  with  right-angled  notches  and  shallow  lobes,  and  white-pubes- 
cent beneath.  Petioles,  pedicels,  and  calyx  also  pubescent.  Fruit 
globose  or  oblong,  dull  green,  with  very  small,  light  dots.    April,  May. 

7.  P.  angustif&lia,  Ait.  Narrow-leaved  Crab  Apple.  A  small 
tree,  of  glades  and  thickets  from  N.J.  to  Fla.  west  to  Kan.  and  La.,  similar 
to  No.  5  in  its  fragrant,  rose-colored  flowers,  but  with  lanceolate,  oblong- 
lanceolate  or  oval,  crenate-serrate,  or  almost  entire,  thick,  shining,  dark 
green  leaves  1'  to  2'  long,  on  short  petioles.  Flowers  less  than  V  wide. 
Styles  nearly  distinct.    Fruit  about  1'  in  diameter.    March  to  May. 

8.  P.  arbutifblia,  L.f.    Chokbbbrrt.    A  low,  branching  shrub,  8°  to 
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8°  high,  common  in  swamps  and  moist  thickets  and  woodlands  from  Me. 
to  Minn.,  Fla.,  and  Tex.  Leaves  with  mid  vein  glandular  on  the  upper 
side,  oblong-obovate  or  oval-lanceolate,  1'  to  3'  long,  serrulate-orenulate, 
smooth  above,  usually  densely  tomentous  or  pubescent  beneath,  on  short 
petioles.  Flowers  white  or  purplish-tinged,  4"  to  6"  wide,  in  compound, 
terminal  corymbs,  with  woolly  pedicels  and  calyx.  Fruit  globose,  about 
the  size  of  a  currant,  astringent,  bright  red,  remaining  on  the  branches  till 
after  the  fall  of  the  leaves.  May,  June.  Var.  melanocarpa,  Hook  (or 
P.  nigra,  Sargent),  the  Black  Chokbberrt,  has  broadly  ovate  leaves 
and  along  with  the  pedicels  and  calyx  nearly  smooth,  earlier  flowers,  and 
black  fruit  which  falls  soon  after  ripening. 

9.  P.  Americana,  DC.  American  Mountain  Ash.  A  small,  slender 
tree  or  tall  shrub,  with  smooth,  light  gray  bark,  in  swamps  and  moun- 
tain woods,  from  New  Eng.  to  Mich,  and  south  along  the  mts.  to  N.C. 
and  Tenn.  Leaves  odd-pinnate,  6'  to  10'  long,  with  a  slender,  grooved 
petiole.  Leaflets  9  to  17,  oblong-lanceolate,  acuminate,  2'  to  3'  long,  ser- 
rate, smooth,  subsessile,  the  terminal  one  distinctly  stalked.  Flowers 
appearing  in  May  or  June  after  the  leaves,  small,  white,  in  terminal,  com- 
pound cymes  of  60  to  100,  3'  to  4'  across.  Styles  3  to  5.  Pomes  small, 
globous,  berry-like,  2"  to  3"  in  diameter,  scarlet,  ripening  in  Sept  and 
remaining  on  the  tree  all  winter.    Often  cultivated  for  ornament. 

10.  P.  Aucuparia,  Gaertn.  European  Mountain  Ash.  Rowan  Tree. 
An  Old  World,  ornamental  tree,  often  cultivated  in  this  country,  much 
larger  than  No.  9,  20°  to  40°  high,  with  much  larger  fruit,  6"  to  6"  in 
diameter,  oblong,  obtuse,  and  paler  leaflets,  downy  on  the  under  surface. 
In  other  respects  the  two  trees  are  very  much  alike. 

11.  P.Cyddnia,  L.  (Cydonia  vulgaris,  Pers.)  Quince.  A  small,  bushy 
tree,  8°  to  12°  high,  of  central  and  eastern  Asia,  introduced  from  Europe  and 
cultivated  for  its  fruit.  Branches  crooked,  straggling,  slender,  thornless. 
Leaves  oval  or  oblong-obovate,  acute  with  rounded  or  obtuse  base,  entire, 
smooth  above,  villous-pubescent  beneath,  2'  to  4'  long.  Flowers  white 
or  light  pink,  large,  2'  wide,  solitary,  terminal.  Styles  5.  Ovary  6-celled ; 
the  several  seeds  of  each  cell  covered  with  a  mucilaginous  pulp.  Fruit 
large,  yellow,  downy,  globular  or  pear-shaped  ;  highly  prized  for  marma- 
lade, jelly,  and  preserves.  Its  use  for  marmalade  is  said  to  date  back  at 
least  2000  years. 

12.  P.  Japonica,  Thunb.  (Cydonia  Japonic  a,  Pers.)  Japan  Quince. 
A  bushy,  ornamental  shrub,  3°  to  6°  high,  with  spreading,  spiny  branches, 
from  Japan  and  China,  often  cultivated  for  its  gorgeous  flowers,  produced 
before  the  leaves  in  early  spring.  Leaves  smooth,  shining,  coriaceous, 
ovate  or  oblong,  acute,  sharply  serrate.  Stipules  kidney-shaped.  Spines 
short,  straight.  Flowers  in  great  profusion  on  side  spurs,  nearly  sessile, 
solitary  or  2  or  6  together,  2;  wide,  scarlet-red,  but  in  cultivation  varying 
to  white  and  often  double.  Fruit  very  hard,  pear-shaped,  1'  to  2'  long, 
yellowish-green. 

IV.  AMELANCHIER,  Medic.  June  Berry.  Shrubs  or 
small  trees,  with  simple,  usually  serrate  leaves,  and  white 
racemed,  rarely  solitary  flowers.  Calyx  bell-shaped,  with  5 
narrow,  reflexed,  persistent  lobes.  Petals  5,  usually  oblong, 
narrowly  oblong,  or  oblanceolate.  Stamens  many,  short 
Styles  3  to  5,  usually  5.  Pome  mostly  5-celled,  the  cells  2- 
ovuled ;  but,  by  the  projection  of  a  false  cartilaginous  partition 
from  the  back  of  each  cell,  becoming  10-celled,  and  thus  each 
cell  when  ripe  1-seeded. 
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1.  A.  Canadensis,  Torr  and  Gray.  June  Brrrt.  8ervicb  B.  Shad 
B.  A  slender  tree,  20°  to  30°  high,  with  small,  spreading  branches  forming 
an  oblong  head,  found  in  rich  or  dry,  open  woodlands,  from  Me.  to  Fla. 
west  to  Minn,  and  Ark.  Leaves  ovate  or  oblong-ovate,  acute  or  acumi- 
nate, rounded  or  somewhat  cordate  at  base,  sharply  serrate,  1'  to  8'  long, 
downy  when  young,  at  length  very  smooth.  Flowers  in  loose,  terminal, 
spreading  or  drooping  racemes,  conspicuous  in  the  naked  forest  in  early 
spring.  Petals  white,  linear  or  linear-oblong,  6"  to  9"  long.  Bracts  and 
stipules  8ilky-ciliate.  Fmit  globose,  about  3"  in  diameter,  crimson  or 
purple,  on  elongated  pedicels,  ripening  in  June,  sweet,  edible.  Called 
Shad  Berry  because  it  ripens  about  the  time  the  shad  ascend  the  streams. 
Several  varieties  occur,  usually  shrubs,  as  Var.  oblongifolia,  Torr  and 
Gray,  and  Var.  rotundifolia,  Torr  and  Gray,  with  oblong  and  roundish 
leaves  respectively  ;  both  treated  by  some  as  distinct  species. 

2.  A.  alnifdlia,  Nutt.  Northwestern  June  Berry  or  Service  B. 
A  shrub,  6°  to  8°  high,  occurring  in  mountainous  districts  from  Mich,  to 
Neb.  and  westward,  with  broadly  oval,  thick  leaves,  coarsely  toothed 
above  the  middle,  6"  to  24"  long.  Flowers  with  cuneate,  oblanceolate 
petals  3"  to  8"  long,  on  short  pedicels,  in  short,  dense  racemes.  Fruit 
globose,  3"  to  4"  in  diameter,  dark  purple  or  blue,  glaucous,  sweet,  juicy. 

V.  ROSA,  Tourn.  Rose.  Erect  or  climbing  shrubs,  witfr 
mostly  prickly  stems,  odd-pinnate  leaves,  stipules  usually  ad- 
nate  to  the  petiole,  and  showy  flowers,  either  single  or  in  ter- 
minal corymbs.  Calyx  tube  urn-shaped,  with  contracted  mouth 
and  5-cleft  limb,  becoming  fleshy  in  fruit  Petals  6,  in  the 
wild  state  (greatly  multiplied  in  cultivation),  obovate  or  obcor- 
date,  spreading,  inserted  with  the  many  stamens  in  the  throat 
of  the  calyx.  Pistils  many,  hairy,  with  terminal  styles,  becom- 
ing hispid,  bony  akenes  attached  to  the  inner  surface  of  the 
calyx  tube. 

Native  species,    (a) 

Naturalized  species,    (b) 

au  Styles  coherent,  exserted •••«••      No.  1 

a.  Styles  distinct,  sepals  persistent •       .  .      No.  9 

a.  Styles  distinct,  sepals  deciduous Nos.  8,  4,  5 

b.  Naturalized  in  both  Northern  and  Southern  States Nos.  6,  7 

b.  Naturalized  only  in  the  Southern  States        .......  Nos.  8,  9 

1.  R.  setigera,  Mx.  Climbing  or  Pbairie  R.  Michigan  R.  A 
vigorous  climber,  with  shoots  10°  to  20°  long  in  a  season,  found  on  the 
borders  of  thickets,'  prairies,  and  swamps,  from  Mich,  to  Neb.  south  to 
Ohio,  S.C.,  Fla.,  and  Tex.,  and  very  extensively  cultivated  and  escaped 
from  cultivation  from  N.J.  to  Va.  Stems  long,  climbing,  smooth,  armed 
with  stout,  scattered  prickles,  but  not  bristly,  as  its  specific  name  (setigera) 
would  imply.  Leaflets  3  or  sometimes  5,  ovate,  1;  to  3'  long,  sharply  ser- 
rate, shining  above.  Stipules  narrow,  acuminate,  adherent.  Petioles, 
peduncles,  and  ovate,  acute,  deciduous  sepals  glandular.  Flowers  few  in 
a  corymb  2'  to  3'  wide ;  petals  varying  from  deep  rose-color  to  white. 
Styles  cohering  in  an  exserted  column.  Fruit  globular,  smooth.  June, 
July. 

2.  R.  blanda,  Ait.  Early  Wild  R.  Smooth  R.  Meadow  R.  An 
erect  shrub,  2°  to  4°  high,  with  reddish  bark,  wholly  unarmed,  or  with 
only  a  few  slender  prickles,  found  in  moist  and  rocky  places  from  New 
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Eng.  to  K.J.  west  to  Wis.  and  III.  Stipules  dilated.  Leaflets  elliptic  to 
obovate-oblong,  obtuse,  short-stalked,  simply  serrate,  12"  to  18"  long, 
smooth  above,  not  shining.  Flowers  pink,  2'  to  3'  wide,  usually  in  pairs, 
sometimes  solitary  or  in  a  small  corymb.  Calyx  lobes  lanceolate,  entire, 
hispid,  persistent,  and  erect  on  the  globose  fruit.    June,  July. 

3.  R.  Carolina,  L.  Swamp  R.  A  bushy  shrub,  with  smooth,  erect 
stems,  1°  to  7°  high,  armed  with  stout  commonly  hooked  prickles,  found  in 
the  borders  of  swamps  and  streams  and  in  low  grounds  from  Me.  to  Minn, 
south  to  Fla.  and  Miss.  Stipules  long  and  narrow.  Leaflets  5  to  9,  usu- 
ally 7,  very  variable  but  usually  elliptical  or  oblong-lanceolate,  1'  to  2' 
long,  acute,  finely  serrate,  dull  green.  Flowers,  in  leafy  corymbs  or 
rarely  solitary,  2;  to  3;  wide ;  petals  varying  from  red  to  white.  Fruit 
depressed-globose,  about  4"  in  diameter,  and  with  the  peduncle  glandular- 
hispid.  The  lanceolate  calyx  lobes,  spreading  or  reflexed,  deciduous. 
June  to  Aug. 

4.  R.  huxnilis,  Marsh.  Dwarf  R.  Pasture  R.  A  bushy  shrub, 
with  stems  usually  low  but  varying  from  6'  to  6°  high,  usually  with 
straight,  slender,  stipular  prickles^  growing  in  dry  or  rocky  soils  from  Me. 
to  Wis.  south  to  Ga.  and  La.  Our  most  common  wild  rose.  Stipules  nar- 
row. Leaflets  6  to  7,  mostly  6,  elliptical,  ovate  or  obovate,  coarsely  ser- 
rate, somewhat  shining,  rather  thin.  Flowers  pale  red,  2'  to  3'  wide, 
solitary,  or  2  or  3  together.  Pedicels  and  calyx  glandular,  the  latter  with 
leafy,  lanceolate,  often  incised,  spreading  and  deciduous  lobes.  Fruit 
globose,  about  4"  in  diameter.  The  species  is  very  variable  and  much 
confused  with  the  next. 

5.  R.  lucida,  Ehrh.  Shinino  R.  A  bushy  shrub,  found  on  the 
borders  of  swamps  and  in  moist  places  from  New  Eng.,  N.J.,  and  eastern 
Pa.,  nearly  allied  to,  if  not  a  mere  variety  of,  the  preceding,  with  the  5  to 
7  leaflets,  mostly  6,  rather  thick,  dark  green,  smooth  and  shining  above, 
and  the  stipular  prickles  stout  and  more  or  less  hooked. 

6.  R.  rubiginosa,  L.  Eglantine.  Sweetbrier.  A  stout,  European 
shrub,  4°  to  8°  high,  introduced  and  naturalized  in  fields  and  waste  places 
from  New  Eng.  to  Ga.  and  westward.  Stem  smooth,  armed  with  strong,, 
recurved  and  slender,  awl-shaped,  weak  prickles.  Stipules  broad.  Leaf- 
lets 5  to  7,  oval  or  ovate,  obtuse,  doubly  serrate,  with  densely  resinous 
and  aromatic,  ferruginous  glands  beneath.  Flowers  pink,  varying  to 
white,  fragrant,  mostly  solitary  on  hispid  peduncles.  Fruit  oval  or  ovoid, 
orange-red.    June,  July. 

7.  R.  canlna,  L.  Doo  R.  Canker  R.  A  European  shrub,  4°  to  8° 
high,  with  erect  or  straggling  branches  often  8°  to  10°  long,  armed  with 
stout,  hooked  prickles,  sometimes  absent  on  the  branches,  introduced  by 
cultivation  and  somewhat  naturalized  in  waste  places  here  and  there, 
as  in  western  N.J.,  the  valley  of  the  Del.,  and  in  Tenn.  Somewhat 
similar  to  No.  6,  but  with  broader  and  glandular  stipules,  the  6  to  7  leaf- 
lets elliptical  or  ovate,  simply  serrate,  and  without  aromatic  glands. 
Flowers  light  pink  to  white,  in  clusters  of  2  to  4,  or  sometimes  single,  and 
on  usually  smooth  pedicels.  Sepals  pinnatifid,  reflexed,  finally  decidu- 
ous.   Fruit  ovoid,  red,  smooth,  6"  to  8"  long.    June,  July. 

8.  R.  laevigata,  Mx.  (R.  Sinica,  Ait.)  Cherokee  R.  A  handsome 
climbing  or  trailing  shrub  from  southern  China,  hardy,  extensively  cul- 
tivated for  hedges  and  ornament  and  naturalized  in  the  Southern  States. 
Stem  smooth  and  polished,  with  long,  slender,  green  branches  armed  with 
very  strong,  hooked  prickles.  Leaflets  3,  rarely  5,  elliptic-ovate  to  ovate- 
lanceolate,  18"  to  30"  long,  sharply  serrate,  coriaceous,  shining,  evergreen. 
Stipules  free,  setaceous,  deciduous.  Flowers  solitary,  terminal,  white, 
often  3'  wide.     Calyx  bristly  ;  lobes  entire.    April. 

9.  R.  bracteata,  L.  Macartney  R.  A  half-evergreen  climber  from 
southern  China,  hardy  and  cultivated  in  the  Southern  States  and  natural- 
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Ized  in  La.  and  Fla.  Stems  climbing  or  trailing,  with  erect  branches, 
armed  with  stout,  hooked  prickles.  Leaflets  5  to  9,  obovate  to  oval,  sub- 
serrate,  coriaceous,  smooth,  bright  green  and  shining  above,  6"  to  24" 
long.  Flowers  solitary,  terminal,  short-stalked,  white,  2'  to  3'  wide. 
Peduncle  and  calyx  densely  tomentose,  the  latter  subtended  by  large 
bracts  (bracteata).  Fruit  globous,  orange.  Varieties  with  cream-colored 
to  scarlet  flowers  occur.    July. 

VL  AGRIMONIA,  L.  Agrimony.  Perennial  herbs,  with 
interruptedly  odd-pinnate  leaves,  conspicuous  stipules,  and 
yellow  flowers  in  slender,  spiked  racemes.  Calyx  tube  more 
or  less  top-shaped,  contracted  at  the  throat,  armed  above  with 
hooked  bristles;  the  5-cleft  limb  connivent  after  flowering. 
Petals  5.  Stamens  5  to  15.  Ovaries  2;  styles  terminal; 
akenes  2,  inclosed  in  the  indurated  bur-like  calyx  tube* 

Stem  hairy,    (a) 

Stem  smooth  or  nearly  pubescent,    (b) 

aw  Flowers  large,  4"  to  6"  wide.    Leaflets  5  to  7,  mostly  T      .       .       .  .  No.  1 

aw  Flowers  small,  8"  to  5  '  wide.    Leaflets  9  to  17,  narrow      .       .       .  .  No.  9 

aw  Flowers  small,  2"  to  8"  wide.    Leaflets  Incisely  few-toothed       .       •  .  No.  8 

b.  Flowers  small,  2"  to  8"  wide.    Leaflet*  8  to  9,  mostly  5.    Stem  smooth  •  No.  4 

b.  Flowers  small,  8 "  to  5M  wide.    Leaflets  6  to  11,  mostly  7.    Stem  pnbeseent  .  No.  5 

b.  Flowers  small,  2"  to  8"  wide.    Leaflets  8  to  5,  mostly  8.    Stem  pubescent  .  No.  6 

1.  A.  hirsnta,  Bicknell.  Tall  Hairy  A.  A  hairy  herb,  8°  to  4° 
high,  common  in  dry,  open  woods  and  thickets  from  Me.  to  Minn,  south 
to  N.C.  Root  fibrous.  Stem  tall,  hairy,  usually  branching.  Leaflets  6 
to  7,  mostly  7,  elliptic  to  oval,  acute,  coarsely  serrate  with  ciliate  margin, 
thin,  bright  green.  Stipules  broad,  coarsely  incised.  Minute,  interposed 
leaflets,  2  or  3  pairs  in  each  interval.  Flowers  4"  to  6"  wide,  with  bright 
yellow  petals  twice  as  long  as  the  reflexed  calyx  lobes,  in  simple  or 
branched,  spicate  racemes  4'  to  16'  long.  Fruit  a  strongly  ribbed,  top- 
shaped  bur  3"  to  6"  long,  with  spreading,  hooked  bristles,  by  which  it  is 
caught  and  carried  away  on  the  coats  oi  animals.    June  to  Aug. 

K.B.  —  Our  most  common  species,  long  regarded  as  Identical  with  A.  Sanatoria,  the 
Common  Agrimony  of  Europe,  which  Is  now  believed  to  be  entirely  distinct  and  not  found 
in  this  country.  Nos.  4, 6,  and  6  below  were  also  regarded  as  merely  varieties  of  Nob.  1  and  8. 

2.  A.  parvifl&ra,  Ait.  Leaft  or  Mant-flowbred  A.  A  very 
leafy  species,  2°  to  6°  high,  in  damp  thickets  or  borders  of  woods  from 
southern  N.Y.  to  Mich,  and  Mo.  south  to  Ga.  and  Miss.  Root  fibrous. 
Stem  densely  hirsute  below,  villous  above.  Leaves  crowded,  4'  to  12' 
long.  Stipules  laciniate,  clasping.  Leaflets  9  to  17,  narrowly  elliptic  to 
lanceolate,  acute  or  acuminate,  1'  to  8'  long,  sharply  serrate.  Interposed 
leaflets,  4  or  5  pairs  or  fewer  in  each  interval.  Flowers  pale  yellow, 
3"  to  6"  wide,  in  erect  or  spreading,  many-flowered  racemes  8'  to  24' 
long.  Fruit  wide  top-shaped,  1"  to  2"  long,  with  erect,  spreading, 
and  reflexed  bristles.    July  to  Oct. 

3.  A.  incisa,  Torr  and  Gray.  Southern  A.  A  strictly  southern 
species,  1°  to  4°  high,  of  dry,  open,  and  pine  woods  from  N.C.  to  Fla  and 
Ala.  Stem  simple,  or  with  ascending  branches  above,  and  with  the 
petioles  and  lower  surfaces  of  the  leaves  clothed  with  a  mixture  of  soft 
down  and  long  hairs.  Leaflets  7  to  9,  oblong  or  obovate,  1'  long,  coarsely 
incised  with  a  few  recurved  or  salient  teeth ;  interposed  leaflets,  1  or  2 
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pairs  in  each  interval.  Flowers  2"  wide,  with  6  stamens,  in  slender,  loose 
racemes  4'  to  16'  long.  Fruit  2"  long,  bell-shaped ;  bristles  erect  or 
ascending.     Aug. 

4.  A.  striAti,  Mx.  Woodland  or  Smooth  A.  A  smooth  herb, 
1°  to  3°  high,  of  shaded  soils  or  woodland  hillsides  from  Conn,  to  Ga, 
and  Mo.  Stem  from  a  tuberous-thickened  root,  smooth  or  nearly  so, 
simple,  or  with  slender  branches  above.  Leaflets  3  to  9,  usually  6,  thin, 
obovate,  or  oblong,  1'  to  3'  long,  obtuse,  coarsely  crenate-serrate,  often 
cuneate  at  base.  Interposed,  minute  leaflets,  usually  only  1  pair  in  each 
interval.  Stipules  lanceolate,  incised.  Flowers  2tf  to  3"  wide,  in  loose, 
slender  racemes  3'  to  6'  long.  Fruit  hemispheric,  1"  to  2"  long,  with  short, 
weak,  erect  or  ascending  bristles.    July  to  Sept. 

5.  A.  m611is  (Torr  and  Gray),  Britton.  Soft  A.  A  downy  herb,  2° 
to  6°  high,  in  woods  and  on  hillsides  from  Conn,  to  Mich,  and  Kan.  south 
to  Ga.  Stem  from  a  tuberous-thickened  root,  more  or  less  pubescent, 
villous  or  tomentous,  as  also  the  racemes.  Leaflets  5  to  11,  mostly  7,  nar- 
rowly oblong  to  obovate,  crenate  to  dentate ;  interposed  minute  leaflets, 
usually  only  1  pair  in  each  interval.  Stipules  lanceolate  and  entire  or 
broader  and  incised.  Flowers  deep  yellow,  3"  to  5"  wide,  in  loose,  wand- 
like racemes  4;  to  12'  long.  Fruit  top-shaped,  2"  to  3"  long,  with  erect 
or  ascending  bristles.  .  July  to  Oct. 

6.  A.  pumila,  Muhl.  Small-fruited  or  Dwarf  A.  A  small, 
slender  herb,  1°  to  2°  high,  found  in  dry,  open  woods  from  Pa.  to  Ky. 
south  to  Fla.  and  La.  Stem  from  a  tuberous-thickened  root,  erect  or 
ascending,  mostly  simple,  pubescent.  Leaflets  3  to  5,  often  only  3, 
small,  elliptic  to  obovate,  1'  long,  terminal  one  cuneate,  obtuse  or  acute, 
crenate  or  crenate-dentate  ;  interposed  minute  leaflets,  if  any,  usually 
1  pair.  Stipules  small.  Flowers  2,f  to  3"  wide,  in  very  loose  racemes 
4'  to  20'  long.  Fruit  top-shaped,  2"  long ;  bristles  ascending  or  erect. 
Aug. 

VII.  SPIRAEA,  L.  Spirea.  Shrubs  or  perennial  herbs, 
with  simple  or  pinnately  compound,  mostly  stipulate  leaves, 
and  white  or  rose-colored,  sometimes  dioecious  flowers  in 
terminal  or  axillary  corymbs  or  panicles.  Calyx  short,  open, 
5-cleft,  persistent.  Petals  5,  roundish.  Stamens  10  to  50, 
exserted.  Ovaries  5  to  8,  follicular,  not  inflated,  1-valved,  1  to 
several-seeded.     Seeds  linear. 

§  1.  Spblba  proper.    Shrubs  with  simple  leaves       ••••••     Xfos.  1  to  5 

Shrubs  with  pinnate  leaves     .•••«..      No.  6 
§  2.  UlmIbia.    Perennial  herbs  with  perfect  flowers        .       .       .       .       .     Nos.  7  to  9 

$8.  AatfNOus.    Perennial  herbs  with  dioecious  flowers     ......     No.  10 

1.  S.  salicifolia,  L.  American  Meadowsweet.  An  erect,  nearly 
smooth  shrub,  2°  to  4°  high,  in  swamps  and  wet  or  low  grounds  from 
Me.  to  Dak.  south  to  Ga.  and  Mo.  Stem  slender,  purplish,  brittle. 
Leaves  oblong,  obovate,  or  lanceolate,  1'  to  2'  long,  simply  or  doubly, 
sharply  serrate.  Flowers  white  or  flesh-colored,  with  conspicuous  stamens 
in  a  crowded,  terminal  panicle.    Follicles  smooth.    June  to  Aug. 

2.  S.  toment&sa,  L.  Hardhack.  Steeple  Bush.  A  shrub,  2°  to 
3°  high,  with  woolly-pubescent,  usually  simple  stem,  common  in  low,  wet 
grounds  and  meadows  from  Me.  to  Minn,  south  to  Ga.  and  Kan.  Leaves 
ovate-lanceolate  or  ovate,  1'  to  2'  long,  unequally  serrate,  smooth,  and 
dark  green  above,  whitish-woolly  beneath.    Flowers  pink,  rarely  white, 
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in  dense,  slender,  pyramidal,  terminal  panicles.  Its  common  names 
refer  respectively  to  the  hardness  of  the  stem  to  the  scythe  of  the  hay- 
maker, and  to  the  steeple-like  panicle.    July  to  Sept. 

3.  S.  corymbbsa,  Rap.  Corymbed  Spirea.  A  nearly  smooth  shrub, 
1°  to  2°  high,  with  simple  or  slightly  branched  stem,  ranging  from  the 
mts.  of  N.J.  and  Pa.  to  Ga.  west  to  Ky.  and  Mo.  Leaves  broadly 
ovate,  incisely  and  unequally  serrate,  especially  toward  the  apex,  2'  to  3' 
long.  Flowers  white  or  rose-colored,  in  large,  fiatx  compound,  terminal 
corymbs.    May,  June. 

4.  S.  Cantonie'nsis,  Lour.  (S.  Reevesiana,  Lindl.)  Reeves's 
Spirea.  A  smooth,  evergreen  shrub,  3°  to  4°  high,  with  slender,  arching 
branches,  from  China  and  Japan,  hardy  in  the  Southern  States,  but  only 
half  hardy  in  the  Northern.  Leaves  simple,  rhombic-lanceolate,  3-lobed, 
deeply  toothed,  1'  to  2'  long,  dark  green  above,  pale  bluish-green  beneath. 
Flowers  white,  in  dense,  terminal  umbels.  Sepals  upright  in  fruit.  Pods 
with  spreading  styles.    A  more  tender  variety  has  double  flowers. 

5.  S.  hypericif&lia,  L.  Italian  May.  St.  Peter's  Wreath.  A 
smooth,  Old  World,  ornamental  shrub,  3°  to  6°  high,  with  slender,  arching, 
or  upright  branches,  obovate-oblong,  obtuse,  nearly  entire  leaves  taper- 
ing to  a  very  short  petiole,  and  small,  white  flowers  in  small,  sessile  umbels 
or  pedunculate  corymbs.  Pedicels  smooth  or  pubescent,  as  long  as  the 
leaves,  9"  to  18"  long.  Petals  roundish,  usually  longer  than  the  stamens. 
Several  varieties  are  cultivated.     May. 

6.  S.  sorbiiolia,  L.  Mountain-ash-leaved  Spirea.  A  very  hardy, 
ornamental  shrub,  3°  to  4°  high,  from  Siberia,  common  in  old  gardens  and 
now  escaping  from  cultivation  in  the  Middle  States.  Stem  stout,  with 
rough  bark  and  straggling  branches.  Leaves  odd-pinnate,  with  17  to  21 
lanceolate,  doubly  and  sharply  serrate  leaflets,  resembling  those  of  the 
Mountain  Ash,  as  indicated  by  the  specific  name.    May. 

7.  S.  Ulmaria,  L.  English  Meadowsweet.  Queen  op  the 
Meadow.  An  Old  World,  ornamental,  perennial  herb,  2°  to  4°  high,  with 
erect,  furrowed,  branched  stem,  interruptedly  pinnate  leaves,  usually 
white  downy  beneath,  and  many  small,  yellowish- white,  fragrant  flowers, 
sometimes  double,  in  a  very  compound  cyme,  2'  to  6'  in  diameter,  at  the 
tops  of  the  stems.  Leaves  3  to  7-f oliolate,  with  minute,  interposed  leaflets, 
lateral  leaflets  sessile,  opposite,  ovate-lanceolate,  terminal  one  much  larger, 
palmately  3  to  5-lobed,  all  doubly  serrate.  Stipules  leafy,  half-ovate, 
toothed.  Pods  about  10,  indehiscent,  1-seeded,  spirally  twisted.  June 
to  Aug. 

8.  S.  lobata,  Jacq.  Queen  op  the  Prairie.  A  smooth  perennial, 
2°  to  8°  high,  of  meadows  and  prairies  from  western  Pa.  to  Mich,  and 
Iowa  south  to  Ga.  and  Ky.,  and  escaped  from  cultivation  in  places  farther 
east.  Leaves  interruptedly  pinnate,  terminal  leaflet  very  large,  7  to 
9-parted,  the  lobes  incised  and  toothed,  lateral  leaflets  of  3  to  6  lanceolate, 
unequally  serrate  or  incised  lobes.  Stipules  reniform,  serrate.  Flowers 
4"  to  5"  wide,  deep  rose- colored,  fragrant,  in  a  large,  cymously-branched 
panicle  on  a  long,  naked  peduncle.  Petals  and  sepals  often  in  4's.  Cap- 
sules 6  to  8,  smooth,  1-seeded.    June,  July. 

9.  S.  Filipe'ndula,  L.  Dropwort.  A  smooth,  ornamental,  European 
perennial,  often  cultivated,  with,  long,  fibrous  and  tuberous  roots,  erect, 
grooved  stems,  1°  to  3°  high,  and  interruptedly  pinnate,  mostly  radical 
leaves  4'  to  10'  long.  Leaflets  many,  sessile,  oval  or  lanceolate,  deeply 
cut-serrate,  terminal  one  3-lobed.  Stipules  of  the  few  small  stem  leaves 
toothed.  Flowers  5"  to  9"  wide,  white  or  rosy  outside,  in  loose,  panicled 
cymes  on  long,  slender,  terminal  peduncles.  Capsules  about  12,  pubes- 
cent.   June. 

10.  S.  Ariincus,  L.  Goat's  Beard.  A  tall,  smooth  perennial,  with 
long-petioled,  2  to  3-pinnate  leaves,  and  minute,  whitish,  dioecious  flowers. 
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in  rich  woods  from  N.J.  and  Pa.  west  to  Iowa  and  Mo.  and  south  in  the 
mts.  to  Ga.  and  Ky.  Leaflets  thin,  ovate-lanceolate,  acuminate  or  acute, 
sharply  and  doubly  serrate,  stalked  or  sessile.  Stem  slender,  erect,  3°  to 
7°  high,  somewhat  branched.  Flowers  very  numerous,  arranged  in  long, 
compound  panicles  of  dense,  slender,  erect  or  spreading  spikes.  Stamens 
many.  Pistils  usually  8.  Follicles  short,  smooth,  usually  2-seeded. 
May  to  July. 

VIII.  PHYSOCARPUS,  Maxim.  Shrubs,  with  simple,  pal- 
mately-lobed  leaves,  and  white  flowers  in  terminal  umbel-like 
corymbs ;  closely  allied  to,  and  formerly  included  in,  Spiraea, 
from  which  it  differs  mainly  in  its  2-vcdved,  inflated  pods  and 
roundish,  shining  seeds. 

1.  P.  opulifolius,  Maxim.  (Spiraea  opulifolia,  L.)  Nine  bark.  A 
shrub,  3°  to  10°  high,  with  long,  spreading,  recurved  branches,  and  loose 
bark  peeling  off  in  many  thin  layers,  common  along  streams  and  in  rocky 
places  from  New  Eng.  to  Dak.  south  to  Ga.  and  Kan.,  and  often  cultivated. 
Leaves  smooth,  on  slender  petioles,  roundish,  palmately  3  to  6-lobed,  cor- 
date, truncate  or  rounded  at  base,  1'  to  3'  long,  doubly  serrate  or  irregu- 
larly crenate-dentate.  Flowers  white  or  purplish,  in  roundish,  peduncled, 
terminal  corymbs  2'  to  3'  wide,  on  slender,  smooth  or  pubescent  pedicels. 
Pods  3  to  5,  2  to  4-8eeded,  inflated,  diverging,  twice  as  long  as  the  calyx, 
smooth,  purple,  shining,  conspicuous,  ornamental.    June. 

IX.  GILLENIA,  Mcbnch.  Indian  Physic.  Perennial  herbs, 
with  nearly  sessile,  trifoliolate  leaves,  and  white  or  pinkish 
flowers  in  loose,  terminal,  corymbous  panicles.  Calyx  tubular, 
narrowed  at  the  throat,  5-cleft,  persistent.  Petals  5,  linear- 
lanceolate,  very  long,  unequal,  convolute  in  the  bud.  Stamens 
10  to  20,  very  short,  included.  Follicles  5,  2-valved,  2  to 
4-seeded.  Only  two  species  known  and  those  confined  to  the 
eastern  U.S. 

1.  G.  trifoliita,  Mojnch.  Bowman's  Boot.  A  handsome,  erect, 
branching,  nearly  smooth  perennial,  2*  to  3°  high,  common  in  woodlands 
from  N.J.  and  N.Y.  to  Mich,  south  to  Ga.  and  Mo.  Stipules  awl-ahaped, 
2"  to  4"  long,  entire.  Leaflets  ovate-oblong,  acuminate,  cut-  serrate,  thin, 
2'  to  3'  long.  Flowers  few,  on  slender  pedicels,  the  white  or  rose-colored 
petals  5"  to  8"  long,  calyx  reddish.  Pods  pubescent.  Roots  reputed  to 
be  tonic,  cathartic,  or  emetic,  according  to  the  dose.     May  to  July. 

2.  6.  stipulacea,  Nutt.  American  Ipecac.  A  perennial,  found  in 
woods  from  western  N.Y.  and  Pa.  to  southern  Ind.,  Kan.,  and  Ind.  Terr, 
south  to  Ala.  and  La.,  very  similar  to  No.  1,  and  with  the  same  reputed 
properties  in  the  root.  It  differs  in  having  its  leaflets  lanceolate  and 
deeply  incised ;  in  the  lower  leaves,  pinnatifid,  and  Us  stipules,  4"  to  12" 
long,  broad,  ovate,  acute,  doubly  incised  and  leafy.  Flowers  also  fewer 
and  more  frequently  pink.    June,  July. 

X.  RUBUS,  L.  Bramble.  Perennial  herbs  or  shrubs,  with 
lobed  or  3  to  7-foliolate  leaves,  stipules  adnate  to  the  petiole, 
white  or  reddish  flowers,  and  often  edible  fruit.    Calyx  spread- 
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ing,  deeply  5-parted,  bractless,  persistent.  Petals  5,  decid- 
uous. Stamens  numerous.  Ovaries  many,  ovules  2, 1  abortive. 
Akenes  pulpy,  drupe-like,  collected  on  a  convex  or  elongated, 
dry  or  pulpy  receptacle,  into  an  aggregate  fruit,  popularly 
known  as  a  berry.  Stems  usually  biennial  and  prickly.  Some 
of  the  species  are  very  variable  and  perplexing  and  somewhat 
confused  by  authors. 

S  Fruit  not  separating  from  the  fleshy  receptacle — Blaokbhuum. 

Stems  erect,  ascending  or  recurved,  with  stoat  prickles     .       .       .       .  Hoe.  1  to  8 

Stems  trailing  or  procumbent,  with  small  prickles  or  none        •       .       .  No*.  4  to  6 

|  Fruit  separating  from  the  dry  or  spongy  receptacle  —  £aspbbbihi. 

Leaves  simple,  large,  palmately  lobed •       •  •      No.  7 

Leaves  compound,  stems  without  prickles,  herbaceous No.  8 

Leaves  compound,  stems  prickly,  shrubby Noe.  9  to  18 

1.  R.  villdsiis,  Ait.  Common  oh  High  Blackberry.  A  shrub,  with 
tall,  slender,  branching,  curving  stems,  3°  to  6°  high,  armed  with  stout, 
recurved  prickles,  common  in  the  borders  of  thickets  and  in  dry  soils  from 
New  Eng.  to  Fla.  and  Ark.  Stipules  lanceolate  or  linear.  Leaves  3-folio- 
late  or  pedately  6-foliolate.  Leaflets  ovate  or  oblong,  2'  to  4'  long, 
pointed,  unequally  and  sharply  serrate,  hairy,  and  glandular.  Petioles 
prickly.  Racemes  many-flowered,  leafless,  with  short  bracts.  Petals 
white,  obovate-oblong,  spreading,  much  longer  than  the  acuminate  sepals, 
appearing  in  May  and  June.  Fruit  varying  from  oblong,  6"  to  12"  long, 
to  nearly  globular,  black,  sweet ;  drupelets,  small,  closely  packed  ;  ripe  in 
July  and  Aug.  Var.  frondosus,  Tout,  and  Gray,  with  the  flowers 
corymbed,  the  bracts  leafy,  and  the  petals  roundish,  is  more  common  in 
the  North.  Var.  humif&sus,  Tore,  and  Gray,  with  smaller  and  trailing 
stems,  smaller  leaves,  and  fewer  flowers,  occurs  more  in  the  South,  where 
it  runs  into  No.  6. 

2.  R.  Alleghani6nsi8,  Porter.  Mountain  Blackbbrrt.  A  species 
found  mostly  fii  high  altitudes  from  N.Y.  to  Pa.  and  possibly  Va.,  nearly 
allied  to  the  preceding.  It  has  more  slender  stems,  narrower  leaflets  and 
more  slender  fruit,  the  latter  8"  to  14"  long,  3"  to  4"  thick,  rather  dry  and 
spicy  in  flavor.     Flowers  May  to  July.     Fruit  Aug.  to  Sept 

3.  R.  cuneixolius,  Pdrsh.  Sand  Blackberry.  An  erect  shrub,  1°  to 
3°  high,  found  in  sandy  soils  from  southern  Conn,  to  Fla.  west  to  Mo. 
and  La.  Stem  armed  with  stout,  straight  or  recurved  prickles.  Toung 
branches,  petioles,  and  lower  sides  of  the  3-foliolate  leaves  densely  pu- 
bescent or  whitish-woolly.  Stipules  linear.  Leaflets,  rarely  5,  wedge- 
obovate,  1'  to  2'  long,  dentate  above  the  middle,  entire  below,  thick, 
rugose.  Peduncles  with  2  to  3  white  or  pinkish  flowers  1'  wide ;  petals 
much  longer  than  the  calyx,  appearing  in  May  and  June.  Fruit  round- 
ish, often  1'  long,  juicy,  agreeable;  drupelets  few  and  loose.  Ripe  in 
July  and  Aug. 

4.  R.  hispidns,  L.  Running  Swamp  Blackberry.  A  slightly  woodv. 
creeping  plant,  with  slender,  prostrate  stems  beset  with  stiff,  prickly  bris- 
tles, very  common  in  swamps,  low  woods,  and  wet,  grassy  grounds  from 
Me.  to  Minn,  south  to  Ga.  and  Kan.  Branches  erect  or  ascending,  4'  to 
12'  high.  Leaflets  mostly  3,  rarely  5,  obovate,  1'  to  2'  long,  obtuse, 
coarsely  serrate  toward  the  apex,  entire  toward  the  base,  nearly  sessile, 
thick,  firm,  smooth,  shining,  persistent  through  the  winter.  Peduncles 
several-flowered,  leafless,  often  bristly.  Flowers  small,  petals  white, 
obovate,  twice  as  long  as  the  ovate  sepals.  Fruit  small ;  drupelets  few, 
dark  red  or  purplish,  sour,  ripe  in  July. 
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5.  R.  Canadensis,  L.  Low  Blackberry.  Dbwbrrrt.  A  trailing, 
somewhat  prickly  shrub,  several  feet  long,  common  in  dry  fields  from 
Me.  to  Minn,  south  to  Va.  and  Kan.  Branches  erect  or  ascending,  4'  to 
10'  long.  Leaves  petioled.  Leaflets  3,  or  pedately  5  to  7,  nearly  sessile, 
elliptical  or  ovate-lanceolate,  12"  to  18"  long,  pointed,  unequahy  cut- 
serrate,  nearly  smooth,  light  green,  thin.  Flowers  few,  racemed  with 
leafy  bracts,  sometimes  solitary,  1'  wide,  in  May.  Petals  white,  obovate. 
Fruit  black,  1'  long,  ripening  in  July  and  Aug. 

6.  R.  trivialis,  Mx.  Low-bush  Blackberry.  Southern  Dew- 
berry. A  bristly  and  very  prickly,  trailing  shrub,  with  rooting  runners, 
found  in  dry,  sandy  soils  from  Va.  to  Mo.  south  to  Fla.  and  Tex.  Leaflets 
3,  or  pedately  6,  narrowly  ovate  to  oblong,  acute  or  obtuse,  sharply  or 
bluntly  serrate,  V  long,  smooth,  or  nearly  so,  above,  coriaceous,  partly 
persistent  Petioles,  midribs,  and  1  to  6-nowered  peduncles  armed  with 
many  stout  prickles.  Flowers  white,  with  obovate  petals  twice  as  long 
as  the  ovate  sepals,  appearing  in  March  or  April.  Fruit  oblong,  black, 
well-flavored,  ripe  in  May. 

2T.B.  —  A  very  variable  and  perplexing  species ;  the  same  plant  sometimes  having  large, 
broad  leaves  on  the  sterile  young  shoots,  smaller  ones  on  the  fruit-bearing  stems  which 
remain  through  the  winter,  and  a  third  form,  small  leaves  appearing  with  or  before  the 
flowers.  The  size  of  the  flowers  also  and  the  thickness  and  length  of  the  stems  vary 
greatly,  the  latter  sometimes  40°  to  50°  long,  and  1  in  diameter. 

7.  R.  odoratus,  L.  Purple-flowering  Raspberry.  An  erect  or 
reclining,  unarmed,  branching  shrub,  3°  to  6°  high,  with  large,  palmately 
lobed,  simple  leaves,  and  large,  showy  flowers,  common  in  rich  upland  and 
rocky  woods  from  Me.  to  Mich,  south  to  Ga.  and  Tenn.  Leaves,  on 
petioles  2'  to  3'  long,  broadly  ovate  in  outline,  4'  to  8'  wide,  8  to  6-lobed, 
with  cordate  base  and  acuminate,  finely  toothed  lobes,  the  middle  one 
usually  the  longest.  Flowers  conspicuous,  2'  wide,  with  rounded,  rose- 
purple  petals,  100to200whiti8h8tamens,and  long,  slender-pointed  sepals, 
in  terminal  corymbs  or  panicled  clusters.  Branches,  peduncles,  pedicels, 
and  calyx  clothed  with  glandular,  clammy  hairs.  Fruit  red,  broad,  thin, 
depressed-hemispherical,  edible  but  insipid.  Flowers  and  fruit  together. 
June  to  Aug. 

8.  R.  tnflorus,  Richardson.  Dwarf  Raspberry.  A  perennial, 
with  an  annual  or  herbaceous,  smooth,  reddish,  slender  stem  unarmed, 
trailing  or  ascending,  1°  to  2°  long,  found  in  swamps  and  motet  woods 
from  Me.  to  N.J.  and  Pa.  west  to  Iowa  and  Minn.  Leaves  on  slender 
petioles  1'  to  2'  long.  Leaflets  3,  or  pedately  6,  rhombic-ovate  or  ovate- 
lanceolate,  V  to  2'  long,  acute  at  base  and  apex,  lateral  ones  sessile,  ter- 
minal one  stalked,  all  coarsely  and  doubly  serrate,  thin.  Peduncles 
terminal,  slender,  bearing  in  May  1  to  3  flowers  4"  to  0"  wide.  Petals 
white,  6  to  7,  erect,  rather  longer  than  the  reflexed  sepals.  Fruit  small, 
dark  red,  acid,  ripe  in  Aug.     Drupelets  few,  large. 

9.  R.  occidentalis,  L.  Black  Raspberry.  Thimblrberry.  A 
strong,  erect,  very  glaucous  bush,  4°  to  8°  high,  with  tall,  slender,  biennial, 
recurved  stems  armed  with  a  few  small,  recurved  prickles,  but  no  bristles^ 
common  in  thickets,  rocky  fields,  and  clearings  from  Canada  to  Ga.  and 
Mo.  Leaves  long-petioled.  Leaflets  mostly  3,  rarely  6,  ovate,  acuminate, 
coarsely  and  doubly  serrate,  white-downy  beneath,  2'  to  3'  long.  Flowers 
mostly  in  corymbed,  usually  terminal  clusters ;  sometimes  scattered  and 
solitary.  Petals  white,  erect,  shorter  than  the  spreading,  whitish-woolly, 
long-pointed  sepals,  appearing  in  May  and  June.  Fruit  hemispherical, 
purplish-black,  rarely  yellow  or  whitish,  of  excellent  flavor,  ripe  in  July. 
The  original  of  many  cultivated  forms  as  the  Tyler,  Palmer,  Ohio,  Gregg,  etc. 

10.  R.  strigdsus,  Mx.  American  Red  Raspberry.  A  bristly,  bushy 
shrub,  found  in  thickets,  neglected  fields,  or  rocky  places  from  Me.  to  Minn, 
and  Mo.  south  along  the  nits,  to  N.C.    Stems  biennial,  branching,  8°  to  6° 
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high,  so  me  what  glaucous,  without  prickles,  or  only  a  few  weak  ones,  but 
clothed,  as  also  the  petioles,  peduncles,  etc.,  with  stiff,  straight  bristles, 
often  glandular  tipped.  Leaflets  3  to  5,  oblong-ovate  or  oval,  pointed, 
sharply  and  irregularly  cut-serrate,  1'  to  3'  long,  whitish-downy  beneath ; 
lateral  leaflets  sessile.  Flowers  4"  to  6"  wide,  in  loose,  terminal  or  axillary 
racemes,  or  panicles,  on  slender  pedicels,  May  to  July.  Petals  white,  as- 
cending or  erect,  as  long  as  the  spreading  sepals.  Fruit  oblong-hemispheric, 
light  red,  well  flavored,  ripe  July  to  Sept.  The  parent  of  many  cultivated 
red  raspberries,  as  the  Marlboro,  Cuthbert,  Golden  Queen,  etc. 

11.  R,  negl6ctus,  Peck.  Purple  Raspberry.  A  bushy  shrub,  of 
the  same  range  and  habitat  as  the  two  preceding,  often  growing  with 
them  and  apparently  a  hybrid  between  them,  but  by  some  regarded  as  a 
distinct  species.  Its  characteristics  are  intermediate  between  those  of 
Nos.  9  and  10 ;  as,  stems  somewhat  bristly  and  somewhat  prickly  •  fruit 
dark  red.  The  parent  of  many  garden  varieties,  as  the  Shaffer,  Colum- 
bian, Addison,  etc. 

12.  R.  Id&us,  L.  European  or  Garden  Raspberry.  An  Old 
World  shrub,  known  to  the  Romans  before  the  Christian  era,  and  culti- 
vated by  them  as  far  back  as  the  fourth  century;  long  cultivated  in 
American  gardens  in  many  varieties,  but  now  superseded  by  varieties  of 
No.  10  as  better  adapted  to  our  climate.  Stems  stout,  stiff,  nearly  straight, 
whitish,  with  nearly  straight,  slender  prickles.  Leaves  usually  more  or 
less  wrinkled,  thicker  and  whiter  beneath  than  No.  10.  Shoots,  petioles, 
pedicels,  and  calyx  finely  pubescent.  Leaves  3  to  6-foliolate;  leaflets 
broad-ovate  or  rhomboidal,  2'  to  4'  long.  Flowers  white,  in  loose,  termi- 
nal clusters.    Fruit  red  or  yellowish,  ripening  all  summer. 

XI.  DALIBARDA,  L.  A  low,  perennial  herb,  with  slender, 
tufted,  and  creeping  stems,  simple,  undivided  leaves,  and  white 
flowers  on  scape-like  peduncles.  Calyx  inferior,  5  to  6-parted, 
spreading,  3  of  the  segments  larger  and  toothed,  persistent. 
Petals  5,  sessile,  soon  falling.  Stamens  m&ny.  Styles  5  to 
10,  long,  deciduous.  Ovaries  5  to  10,  becoming  nearly  dry, 
akene-like  drupelets.  A  monotypic  genus  of  northeastern 
U.S.  and  Canada. 

1.  D.  repens,  L.  A  shy  and  modest-looking  plant,  with  foliage  sug- 
gesting a  stemless  violet,  common  in  shady  woods  from  Me.  to  Minn, 
south  to  southern  N.J.,  Pa.,  Ohio,  and  Mich.  Stems  2'  to  12'  long, 
pubescent  Leaves  roundish-cordate,  crenate,  downy  on  both  sides,  1' 
to  2'  wide,  on  slender  petioles  2;  to  3'  long.  Flowers  4"  to  6"  wide,  on 
peduncles  2'  to  6'  long.  Petals  obovate,  longer  than  the  sepals,  which 
come  together  and  inclose  the  drupelets.    June  to  Aug. 

XII.  WALDSTEINIA,  Willd.  Low,  perennial,  creeping, 
strawberry-like  herbs,  with  long-petioled,  simple  or  compound 
leaves,  rather  large,  membranous  stipules,  and  yellow  flowers. 
Calyx  with  top-shaped  tube  and  5-cleft  limb,  with  or  without 
5  bractlets.  Petals  5,  obovate.  Stamens  many.  Akenes  2 
to  6,  on  a  dry  receptacle. 

1.  W.  fragarioldes,  Pratt.    Barren  or  Drt  Strawberry.    A  stem- 
less  herb,  of  hilly  woods  from  New  Eng.  to  Oa.  west  to  Ind.,  Mich.,  and 
brief  flora — 9 
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Minn.  Rootstock  thick,  scaly.  Leaves  3-foliolate,  on  petioles  3#  to  61 
long.  Leaflets  broadly  wedge-shaped,  cut-toothed,  1'  to  2'  long,  sessile, 
dark  green,  shining.  Stipules  ovate-lanceolate.  Flowers  4"  to  6"  wide, 
with  5  to  10  petals,  in  corymbs  of  8  to  6,  on  bracted  scapes  as  high  as  the 
leaves.    May,  June. 

XIII.  GEUM,  L.  Avens.  Perennial  herbs,  with  pinnately 
divided  leaves  and  yellow,  white,  or  purple  flowers.  Calyx 
persistent,  bell-shaped,  deeply  5-cleft,  usually  with  5  alternate, 
smaller,  and  exterior  bractlets.  Petals  5.  Stamens  many. 
Akenes  many,  crowded  on  a  dry,  conical  or  cylindrical  recep- 
tacle, and  tipped  with  long,  persistent,  hairy  or  smooth,  straight 
or  jointed  styles. 

Flowers  purple ••••••      No.  1 

Flowers  yellow      ..............       No.  8 

Flowers  white  or  whittah No*.  8,  4 

1.  G.  rival©,  L.  Purple  ok  Water  Avens.  A  pubescent  herb,  with 
nearly  simple  stems,  1°  to  2°  high,  growing  in  swamps  and  wet  meadows 
from  Me.  to  N.J.  west  to  Dak.  and  Kan.  Rootstock  woody,  creeping. 
Radical  leaves  interruptedly  pinnate,  tending  to  lyrate,  4'  to  6'  long ;  ter- 
minal leaflet  or  lobe  large,  rounded,  lobed,  and  toothed.  Stipules  ovate. 
Stem  leaves  1  to  3,  subsessile,  3-foliolate  or  3-lobed.  Flowers  terminal, 
few,  nodding,  subglobose,  9"  to  12"  wide.  Petals  obcordate,  clawed, 
erect,  purplish-orange,  as  long  as  the  erect  or  spreading,  brownish-purple 
calyx  lobes.  Styles  jointed  and  bent  in  the  middle,  the  upper  joint  plu- 
mose.   Head  of  fruit  erect,  stiped.    May  to  July. 

2.  6.  strictum,  Ait.  Yellow  Avkns.  A  coarse,  rather  hairy  herb, 
of  wet  meadows  or  low  grounds  from  Me.  to  N.J.  west  to  Dak.  and  Kan. 
Stem  3°  to  6°  high,  branched  above.  Root  leaves  interruptedly  pinnate, 
6'  to  8'  long,  tending  to  lyrate,  the  terminal  leaflet  ovate  or  cuneate ; 
leaflets  wedge-obovate.  Stem  leaves  3  to  6-foliolate,  rhombic-ovate, 
toothed.  Flowers  in  panicles,  with  golden-yellow,  roundish  petals  exceed- 
ing the  reflexed  calyx  lobes.  Stipules  large  and  deeply  cut.  Receptacle 
downy.  Styles  bent  and  jointed  near  the  middle,  the  upper  part  decidu- 
ous, the  lower  persistent  and  hooked.     Head  of  fruit  sessile.    July,  Aug. 

3.  G.  album,  Gmeltn.  White  Avens.  A  smooth  or  softly  pubescent 
herb,  common  in  borders  of  woods  and  shady  places  from  Me.  to  Ga.  west 
to  Minn,  and  Mo.  Stems  erect,  slender,  2°  to  3°  high,  branched  above. 
Root  leaves  3  to  5-foliolate,  or  simple,  with  minute  leaflets  below  it  on 
the  long  petiole.  Stem  leaves  short-petioled  or  sessile,  ternately  divided 
or  lobed,  or  merely  toothed.  Stipules  small.  Peduncles  long,  slender, 
with  ascending  or  spreading  hairs.  Flowers  with  small,  white,  obovate 
petals  equaling  the  reflexed  calyx  lobes.  Styles  jointed  and  bent,  as  in 
No.  2.     Head  of  fruit  sessile.    Receptacle  densely  white-bristly.    June  to 

4.  G.  Virginianum,  L.  Rough  Avens.  A  coarse  herb,  of  low  grounds 
and  wet  thickets  from  Me.  to  Pa.  and  southward  in  the  Alleghanies  west 
to  Minn,  and  Mo.  Similar  to  No.  3,  but  with  a  bristly-hairy,  stout  stem, 
the  peduncles  short  and  stout  and  clothed  with  reflexed,  stiff  hairs,  and  the 
inconspicuous,  greenish-white  petals  shorter  than  the  calyx  lobes.  Recep- 
tacle also  smooth  or  nearly  so.  Root  leaves  and  lower  stem  leaves  pin- 
nate, but  various.  Upper  stem  leaves  mostly  ternate  or  8-parted ;  the 
leaflets  or  lobes  incised.    May  to  July. 
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XIV.  FRAGARIA,  L.  Strawberry.  Small,  perennial 
herbs,  with  runners  mostly  instead  of  stems,  tufted,  petioled, 
3-foliolate,  stipulate,  radical  leaves,  and  clustered  white 
flowers  on  naked  scapes  or  solitary  ones  on  slender,  axillary 
peduncles.  Calyx  flat,  deeply  5-cleft,  with  5  exterior,  alter- 
nate bractlets.  Petals  obovate.  Stamens  many.  Styles 
many,  lateral.  Akenes  many,  smooth,  dry,  minute,  attached 
to  the  large,  convex  or  globous,  deciduous,  pulpy,  usually 
red  receptacle. 

$  1.  Fkagabia  proper.    Plant*  stemless,  with  runners,  white  flowers,  entire  bractlets.    (a) 

a.  Akenes  Imbedded  In  the  fruit Nos.  1,  2,  8 

a.  Akenes  on  the  surface  of  the  fruit No.  4 

$  3.  Duchisnia.    Plants  with  trailing  stems,  yellow  flowers,  8-lobed  bractlets      .      No.  5 

1.  P.  Virginiana,  Duchesne.  Viboinia  or  American  Wild  Straw- 
berry. A  pubescent,  stemless  perennial,  common  in  woods  and  fields 
from  Me.  to  Minn,  south  to  Fla.  and  La.  Petioles  rather  stout,  villous- 
pubescent,  2'  to  0'  long.  Leaflets  oval  or  obovate,  obtuse,  coarsely  dentate, 
subsessile,  rather  thick  and  firm.  Scapes  less  hairy  than  the  petioles  and 
usually  shorter.  Calyx  lobes  erect  after  flowering,  spreading  in  fruit  or 
connivent  over  a  sterile  receptacle.  Akenes  imbedded  in  pits  in  the 
globous  or  ovoid,  light  scarlet  fruit.  Long  ago  domesticated  and  the  parent 
of  some  old-time  garden  varieties.     May,  June. 

2.  F.  Canadensis,  Mx.  Northern  Wild  Strawberry.  A  stemless 
perennial,  found  in  fields  and  meadows  of  New  Eng.  and  N.Y.  north  of 
the  Catskills,  with  more  slender  petioles,  scapes,  and  pedicels  and  narrower 
leaflets  and  fruit  than  Jn  No.  1,  but  in  most  other  points  the  same.  May 
to  July. 

3.  F.  Chilensis,  Duchesne.  Garden  Strawberry.  A  stemless  peren- 
nial from  Chile,  with  stout  petioles  and  peduncles,  and  thick,  dark-colored 
leaves,  more  or  less  glossy  above  and  bluish-white  beneath,  the  original 
of  most  of  our  present  varieties  of  garden  strawberries.  Leaflets  blunt- 
toothed.  Peduncles  short,  bearing  the  flowers  beneath  the  leaves,  Fruit 
large,  dark-colored,  with  a  very  large  calyx  and  a  musky  flavor.  Var. 
ananassa,  or  Pine  Strawberry,  of  taller  growth,  with  larger,  thinner, 
and  usually  lighter  green  leaves  and  larger  fruit,  is  the  common  Garden 
8trawberry. 

4.  F.  vesca,  L.  English  Wild  Strawberry.  Wood  Strawberry. 
A  stemless,  European  species,  formerly  cultivated  in  our  gardens  and  now 
naturalized  in  fields  and  by  roadsides  in  the  Eastern  and  Middle  States. 
It  differs  from  No.  1  mainly  in  having  its  akenes  borne  on  the  surface, 
not  imbedded  in  pits,  of  the  conical  or  hemispherical  fruit,  its  peduncles 
usually  longer  than  the  leaves,  displaying  the  fruit  above  them,  and  the 
calyx  lobes  in  fruit  spreading  or  reflexed.  Var.  Americana,  Porter,  has 
slender,  nearly  smooth  petioles  and  peduncles,  and  thinner  and  narrower 
leaflets,  smaller  flowers,  and  more  elongated  fruit. 

5.  F.  fndica,  L.  Indian  Strawberry.  An  ornamental,  trailing, 
perennial  herb  from  Upper  India,  escaped  from  cultivation  as  far  north  as 
Pa.  and  N.Y.  and  very  common  in  the  southeastern  States.  Stems  trail- 
ing, pubescent,  rooting  at  the  nodes.  Calyx  with  enlarged,  leafy,  3-lobed 
bractlets  exceeding  the  sepals.  Petals  yellow.  Fruit  insipid,  red,  glo- 
bous, on  solitary,  axillary  peduncles.  Leaflets  obovate,  crenate-dentate. 
Flower  and  fruit  throughout  the  summer. 
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XV.  POTENTILLA,  L.  Herbs,  or  rarely  shrubs,  with  stipu 
late,  palmately  or  pinnately  compound  leaves,  and  yellow, 
white,  rarely  red  or  purple,  cymose  or  solitary  flowers.  Calyx 
persistent,  with  a  concave  tube,  5,  or  rarely  4  lobes,  and  as 
many  alternate,  exterior  bractlets.  Petals  5,  rarely  4,  usually 
roundish.  Stamens  many.  Akenes  many,  collected  into  a 
head  on  a  dry,  usually  pubescent  receptacle.  Styles  terminal 
or  lateral,  deciduous. 

Leaves  palmately  6-foUolate.    Flowers  yellow •      .     Hob.  1  to  8 

Leaves  palmately  8-follolate.    Flowers  yellow  or  white     .       •      •       •       •        Noa.  4,  5 

Leaves  pinnate.    Shrubs •••••••      No.  6 

Leaves  pinnate.    Herbs,  with  axillary,  solitary  flowers     ......      No.  7 

Leaves  pinnate.    Herbs,  with  cymose  flowers •       •      No.  8 

1.  P.  Canadensis,  L.  Cinqubfoil.  Five-finger.  A  villous-pubes- 
cent,  tufted,  perennial  herb,  with  slender,  decumbent  or  prostrate  stems, 
often  becoming  runners,  5-foliolate,  or  rarely  8  to  4-foliolate,  petiolate 
leaves,  and  solitary,  axillary,  yellow  flowers,  common  in  dry  soils  from 
Me.  to  Minn,  south  to  Ga.  and  Ind.  Terr.  Leaflets  obovate  or  oblanceo- 
late,  6"  to  12"  long,  cut-dentate  toward  the  apex,  entire  toward  the 
base.  Stipules  lanceolate,  entire,  or  somewhat  toothed.  Flowers  3"  to 
6"  wide,  on  long  peduncles.  Petals  broadly  oval,  longer  than  the  narrow, 
acute  calyx  lobes  or  than  the  still  longer  and  narrower  bractlets.  A 
variable  plant,  resembling  a  strawberry.    April  to  July. 

2.  P.  are6ntea,  L.  Silvery  or  Hoart  Cinqubfoil.  A  tufted, 
whitish-woolly,  perennial  herb,  with  procumbent  or  ascending  stems,  4# 
to  12'  long,  paniculately  branched  above,  with  palmately  5-foliolate  leaves 
and  corymbed,  yellow  flowers,  found  in  dry  soils  from  Me.  to  Dak.  south 
to  Md.,  Ind.,  and  Kan.  Leaflets  sessile,  oblong,  wedge-shaped,  6"  to  10" 
long,  entire  toward  the  base,  pinnatifid  toward  the  apex,  smooth  and 
green  above,  silvery-canescent  beneath.  Flowers  2"  to  4"  wide.  June 
to  Sept. 

3.  P.  ricta,  L.  A  coarse,  hairy,  perennial,  European  herb,  with  a 
rather  stout,  erect  stem,  2°  to  3°  high,  palmately  5  to  7-foliolate  leaves,  and 
rather  large,  bright  yellow  flowers  in  terminal  cymes,  cultivated  in  old 
gardens  and  somewhat  escaped  and  naturalized  in  waste  places  from  N.Y. 
to  Va.  west  to  Mich.  Leaflets  oblong  to  oblanceolate,  coarsely  serrate, 
green  on  both  sides,  1'  to  3'  long.  Flowers  many,  6"  to  9"  wide,  in  ex- 
panding cymes.    Akenes  rugose.    June  to  Sept. 

4.  P.  Norv6gica,  L.  Norway  Cinqurfoil.  A  hairy  annual  or  bien- 
nial herb,  with  a  stout,  erect  stem,  1°  to  2°  high,  dichotomously  branching 
above,  leafy  stipules,  palmately  3-foliolate  leaves,  and  yellow  flowers, 
found  in  dry  soils,  and  often  as  a  weed  in  cultivated  ground,  from  Me. 
to  S.C.  west  to  Dak.  and  Kan.  Lower  leaves  petioled  ;  upper  ones 
sessile.  Stipules  large,  ovate  or  lanceolate,  toothed  or  entire.  Leaflets 
obovate  or  elliptical,  dentate-serrate,  green  on  both  sides,  1'  to  2' 
long.  Flowers  3"  to  6"  wide,  in  terminal,  leafy-bracted,  usually  close 
cymes.  Petals  obovate,  shorter  than  the  calyx  lobes  and  bractlets. 
June  to  Sept. 

5.  P.  tridentata,  Ait.  Three-toothed  Cinquefoil.  A  small,  tufted 
perennial,  4'  to  W  high,  with  rather  woody  base,  palmately  3-foliolate 
leaves,  and  white  flowers,  found  along  the  shores  of  the  Great  Lakes  and  of 
the  New  Eng.  coast  and  on  high  altitudes  from  New  Eng.  to  N.C.,  and 
sometimes  cultivated.   Leaflets  obovate-wedged-shaped,  entire,  6"  to  12" 
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long,  with  3  large  teeth  at  the  apex,  dark  green  and  shining  above,  cori- 
aceous. Flowers  3"  to  6"  wide,  in  terminal  cymes.  Petals  obovate, 
longer  than  the  calyx  lobes.    June  to  Aug. 

6.  P.  fruticosa,  L.  Shrubby  Cinqubfoil.  A  bushy  shrub,  with  erect 
or  ascending,  branching  stems,  1°  to  4°  high,  shreddy  bark,  p innately  5 
to  7-foliolate  bluish-green  leaves,  and  large,  yellow  flowers,  found  in  wet 
places  from  New  Eng.  to  Minn,  south  to  N.J.  and  111.  Leaves  petioled. 
Leaflets  oblong-lanceolate  or  oblong-linear,  6"  to  12"  long,  sessile,  silky, 
with  entire  and  revolute  margins.  Flowers  terminal,  in  dense  cymes  or 
solitary,  10"  to  16"  wide.  Petals  nearly  round,  longer  than  the  calyx 
lobes  and  bractlets.    Akenes  hairy.    June  to  Sept. 

7.  P.  Anserlna,  L.  Silverweed.  Goose  Tansy.  A  tufted,  per- 
ennial herb,  spreading  by  many-jointed,  slender  runners  1°  to  8°  long, 
with  pinnately  compound  leaves  and  large,  yellow  flowers,  found  in  brack- 
ish marshes  and  wet  shores  and  meadows  from  New  Eng.  to  N.J.  and 
from  northern  Ind.  to  Minn.  Leaves  radical,  pinnate,  3'  to  18'  long. 
Leaflets  7  to  26,  oblong  or  oblanceolate,  sharply  serrate,  the  lower  ones 
usually  smaller,  and  still  other  minute  ones  interspersed,  all  smooth  above 
and  canescent  beneath.  Flowers  8"  to  12"  wide,  solitary,  on  erect,  slen- 
der, axillary  peduncles  as  long  as  the  leaves.  Petals  broadly  obovate, 
entire  or  emarginate,  longer  than  the  calyx  lobes  and  bractlets.  May  to 
Sept. 

8.  P.  argnta,  Pdrsh.  Tall  or  Glandular  Cinqubfoil.  A  coarse, 
glandular-villous,  perennial  herb,  with  a  stout,  erect,  usually  simple  stem, 
1°  to  4°  high,  clammy  above,  pinnately  compound  leaves,  and  many  white 
or  cream-colored  flowers  in  dense,  terminal  cymes,  found  on  rocky  hills 
from  Me.  to  Dak.  south  to  N.J.,  111.,  and  Kan.  Radical  leaves  1°  or 
more  long,  long-petioled,  7  to  0-foliolate :  stem  leaves  short-petioled  or 
sessile,  3  to  7-foliolate.  Leaflets  broadly  oval  or  ovate,  cut-serrate, 
downy  beneath,  crowded.  Flowers  6"  to  8"  wide,  on  short  pedicels. 
Petals  roundish,  longer  than  the  ovate,  acute  calyx  lobes.  Stamens  25  to 
80,  on  a  thick,  glandular  disk.    June,  July. 


Order  87.  CALTCANTHACEJB — Calyoanthus  Family 

Shrubs,  with  opposite,  entire,  exstipulate,  simple  leaves, 
and  terminal  or  axillary,  solitary  flowers  whose  numerous, 
colored  sepals  and  petals,  imbricated  in  several  series,  are 
undistinguishable  in  form  or  color.  Sepals  and  petals 
united  below  into  an  obconical  cup.  Stamens  several 
or  many,  short,  inserted  within  the  petals,  the  inner 
ones  often  sterile.  Pistils  several  or  many,  inclosed 
in  the  calyx  tube,  attached  to  its  base  and  inner  face 
and  becoming  1-seeded  akenes  in  a  fruit  resembling 
a  rose  hip.  Seeds  without  albumen.  Cotyledons  con- 
volute. 

Besides  the  fbur  American  species  given  below,  the  order  embraces  only  two  other 
species,  from  Chins  and  Jspant  with  yellow  flowers,  and  cultivated  for  ornament  in  this 
country,  both  assigned  by  Lindley  to  the  genus  CMmon&nthut, 
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I.  CALYCANTHUS,  L.  Aromatic  shrubs,  with  short-petioled 
leaves,  and  large,  brownish-purple  or  reddish  flowers.  Sepals 
and  petals  thick,  oblong-lanceolate  or  linear.  Otherwise  as  in 
the  family. 

1.  C.  fl6ridus,  L.  Carolina  Allspice.  Sweet-scented  or  Straw- 
berry Shrub.  A  branching  shrub,  8°  to  8°  high,  with  pubescent  branch- 
lets,  petioles,  and  peduncles,  found  in  rich  soils  from  Va.  to  Ga.,  Ala.,  and 
Miss.,  and  very  common  in  cultivation.  Leaves  oval  or  ovate,  obtuse, 
acute,  or  acuminate,  slightly  hairy  above,  densely  so  with  brown  hairs 
beneath,  3'  to  6'  long.  Flowers  dark  reddish  or  chocolate-brown,  solitary 
and  terminal,  on  very  short,  leafy  branches,  1'  to  2'  wide,  fragrant,  when 
crushed,  with  the  odor  of  strawberries.  Sepals  and  petals  linear-lanceo- 
late, acutish  or  blunt,  6"  to  8"  long.  Fruit  rare,  oblong-obovoid,  18"  to 
30"  long,  finely  tomentose,  ribbed.    April  to  Aug. 

2.  C.  laevigatas,  Willd.  (C.  pertilis,  Walt.)  Smooth  or  Fertile 
Strawberry  Shrub.  A  branching  shrub,  3°  to  6°  high,  with  smooth  or 
nearly  smooth  branchlets,  petioles,  and  peduncles,  found  in  the  mts.  of 
southern  Pa.  and  southward  along  the  Alleghanies  to  Ga.  Leaves  oblong 
or  oblong-lanceolate,  thin,  dark  green  and  rough  above  and  glaucous 
beneath,  or  bright  green  and  smooth  or  nearly  so  on  both  sides,  3'  to  4' 
long.  Flowers  reddish-brown,  with  linear  sepals  and  petals,  often  in- 
odorous. Fruit  irregularly  obovoid,  ribbed,  somewhat  glaucous,  18"  to 
30"  long,  much  more  common  than  in  No.  1,  whence  one  of  the  specific 
names  above.  Fruit  said  to  be  poisonous  to  sheep.  Sometimes  cultivated. 
May  to  Aug. 

3.  C.  glaucus,  Willd.  A  shrub,  6°  to  8°  high,  found  in  low,  shady 
woods  along  the  mts.  of  Ga.  and  Ala.  Branchlets,  etc.,  smooth  as  in 
No.  2,  but  the  leaves  ovate  or  ovate-lanceolate,  4r  to  V  long,  rigid,  con- 
spicuously acuminate,  and  glaucous-white  beneath.  Flowers  reddish  or 
yellowish-brown,  1'  to  2'  wide.     May  to  June. 

4.  C.  occidentalis,  Hook,  and  Arn.  Western  Calycanthus.  An 
ornamental  shrub  from  Cal.,  8°  to  12°  high,  with  smooth,  ovate  or  oblong- 
ovate,  slightly  cordate  leaves  6'  to  6'  long,  green  on  both  sides  or  some- 
times slightly  pubescent  beneath.    Flowers  scentless,  brick-red,  3'  wide. 


Order  88.    SAXIFRAGACEJE  —  Saxifrage  Family 

Herbs,  shrubs,  or  trees,  with  alternate  or  opposite,  usu- 
ally exstipulate  leaves  and  mostly  perfect  flowers.  Calyx 
of  5,  rarely  4  to  12,  more  or  less  united  sepals,  free,  or 
more  or  less  adherent  to  the  ovary,  usually  persistent. 
Petals  generally  4  or  5,  rarely  wanting,  mostly  perigy- 
nous.  Stamens  as  many  or  twice  as  many  as  the  petals, 
rarely  indefinite.  Carpels  usually  2,  sometimes  3  to  4, 
usually  united  at  base,  and  separate  and  divergent  above. 
Fruit  usually  capsular,  baccate  or  follicular.  Seeds  many. 
Embryo  straight  in  the  axis  of  abundant  fleshy  albumen. 
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Suborders  and  Genera 

Suborder  I.  Saxifrage*.    Herbs.    Leaves  mostly  alternate. 

Fruit  follicular  or  capsular.     Styles  or  carpels  more  or 

less  separate  and  divergent. 

Stamens  10.    Ovary  2-celled,  rarely  8-celled.    (a) 

Stamens  10.    Ovary  1 -celled,  with  2  parietal  placenta,    (b) 

Stamens  5.  Ovary  1-celled,  with  2  to  4  parietal  placentae,  (c) 

a.  Flowers  perfect.    Leaves  simple SAXIFRAGA  I 

a.  Flowers  polygamous.    Leaves  compound       ....  ASTILBB        II 

b.  Petals  none CHRYSOSPLBNIUM       III 

b.  Petals  entire TIARELLA       IV 

b.  Petals  plnnatifld MITBLLA         V 

c  Flowers  small,  in  a  long  panicle HBUCHBRA       VI 

o.  Flowers  large,  soUtary,  terminal PARHA88IA     VII 

Suborder  II.  Htdrangkjb.     Shrubs,  with  opposite,  simple, 
exstipulate  leaves  and  capsular  fruit. 
Petals  valvate.    (a) 
Petals  convolute,    (b) 
a.  Erect  shrubs.    Outer  flowers  usually  large  and  neutral        .  HYDRANGEA    VIII 
a.  Climbing  shrubs.    All  the  flowers  perfect      .  DBCUMARIA       IX 

b.  SUmens  20  or  more.    Petals  4 PHILADBLPHUS         X 

b.  Stamens  10.    Petals  5.    Exotic DBUTZIA       XI 

Suborder  III.  Ribesika.     Shrubs,  with  alternate,  palmately 
veined,  simple  leaves,  and  fruit  a  berry. 

Only  one  genus R1BB8     XII 

I.  SAXIFRAGA,  L.  Saxifrage.  Perennial,  rarely  annual, 
herbs,  with  alternate,  radical,  or  opposite,  simple  leaves,  and 
white,  yellow,  or  rarely  purple  or  pink,  perfect  flowers  in  pan- 
icles or  corymbs.  Calyx  tube  short  or  elongated,  free  or  coher- 
ent with  the  base  of  the  ovary;  lobes  5,  erect  or  spreading. 
Petals  5,  entire,  inserted  with  the  stamens  in  the  tube  of  the 
calyx.  Stamens  10,  rarely  5 ;  anthers  2-celled.  Styles  2,  short. 
Capsule  2-celled,  2-beaked,  of  2  carpels  united  below,  divergent 
above,  many-seeded. 

Of  ten  or  more  species  within  the  limits  of  this  flora,  several  are  alpine  or  confined  to  the 
extreme  north,  while  only  the  two  given  below  are  of  wide  distribution  and  common. 

1.  S.  Virginiensis,  Mx.  Early  Saxifrage.  A  striking,  perennial 
herb,  of  early  spring,  common  in  dry  or  rocky  woodlands  and  hillsides 
from  Me.  to  Minn,  south  to  Ga.  and  Tenn.  Leaves  radical,  rosulate,  ob- 
ovate-spatulate,  obtuse,  narrowed  to  a  petiole,  1'  to  2'  long,  crenate- 
dentate,  rather  fleshy.  Flowers  white,  or  tinged  with  purple,  2"  to  3" 
wide,  many,  in  a  clustered  cyme,  at  length  a  loose  panicle  at  the  top  of  a 
clammy-pubescent,  naked,  or  few-bracted  scape  4'  to  12'  high.  Petals 
oblong-spatulate,  much  exceeding  the  erect,  triangular-ovate  calyx  lobes. 

,  Ovary  nearly  free.     Carpels  becoming  widely  divergent  and  purplish. 
April  to  June. 

2.  S.  Pennsylvanica,  L.  Swamp  Saxifrage.  A  perennial  herb, 
similar  to  No.  1,  but  very  much  larger,  common  in  swamps  and  wet  lands 
from  Me.  to  Minn,  south  to  Va.  and  Mo.  Leaves  radical,  fleshy,  pale 
green,  oblong-lanceolate,  obovate,  or  oval,  4'  to  10'  long,  denticulate  or 
repand,  rather  acute  at  apex,  tapering  at  base  to  a  short,  broad  petiole. 
Flowers  greenish,  about  2"  wide,  in  cymes  in  a  large,  oblong  panicle  on  a 
stout,  hairy-viscid,  hollow,  nearly  naked  scape  1°  to  3°  high.  Petals 
linear-lanceolate,  longer  than  the  reflexed,  ovate  calyx  lobes.  Filaments 
.awl-shaped  or  thread-like.    Carpels  divergent.    May. 
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II.  ASTILBE,  Don.  Perennial  herbs,  with  large,  2  to  3-ter- 
nately  compound  leaves,  and  small,  polygamous,  spicate,  or 
racemed  flowers  in  a  compound  panicle.  Calyx  small,  bell- 
shaped,  with  4  or  5  erect  lobes.  Petals  small,  4  or  5,  linear- 
spatulate,  withering-persistent.  Stamens  8  or  10,  inserted  with 
the  petals  at  the  base  of  the  calyx  and  exserted  on  elongated 
filaments.  Ovary  2  to  3-celled,  nearly  free,  many-ovuled ;  styles 
2  to  3.  Carpels  in  fruit  separating  into  2  to  3  follicles,  each 
few-seeded  and  dehiscing  lengthwise  inside. 

1.  A.  decandra,  Don.  False  Goat's  Beard.  An  erect,  slightly  pubes- 
cent herb,  3°  to  6°  high,  closely  resembling  Spirota  Aruncus,  but  coarser 
and  weed-like,  common  in  rich,  mountain  woods  from  southwestern  Va. 
to  N.C.,  Ga.,  and  Tenn.  Leaves  petioled,  1°  to  2°  wide.  Leaflets  ovate, 
mostly  somewhat  heart-shaped,  acuminate,  sharply  serrate  or  incised,  2' 
to  6'  lone.  Flowers  yellowish-white,  about  2"  wide,  sessile  or  subsessile, 
in  panicles  often  1°  long.  Petals  in  the  staminate  flowers  spatulate,  in 
the  fertile  ones  minute  or  wanting.  Stamens  10.  Follicles  2"  long,  dis- 
tinct. The  10  stamens  and  2  follicles,  as  also  the  irregularly  cleft  leaflets, 
clearly  distinguish  this  plant  from  Spinza  Aruncus,  the  true  GoaVs  Beard. 

III.  GHRYSOSPLENIUM,  Tourn.  Small,  low,  smooth,  some- 
what succulent,  often  aquatic  herbs,  with  thick ish,  simple, 
petiolate,  toothed,  exstipulate  leaves,  and  minute,  perfect, 
apetalous,  solitary  or  clustered  flowers.  Calyx  tube  adherent 
to  the  ovary ;  lobes  more  or  less  colored  within.  Stamens  8  to 
10,  rarely  4  to  5,  short,  inserted  in  the  edge  of  a  disk.  Styles 
2.  Capsule  obcordate  or  2-lobed,  compressed,  1-celled  with  2 
parietal  placentae,  2-valved  above,  many-seeded, 

1.  C.  Americanum,  Schwein.  Golden  Saxifbagb.  Water  Carpet. 
A  plant  with  slender,  smooth,  square,  forking  stems,  3'  to  8'  long,  spread- 
ing over  the  muddy  surface  in  springs  and  streams  and  wet  places  from 
Me.  to  Mich,  and  Minn,  south  to  Ohio  and  along  the  mts.  to  Ga.  Leaves 
mostly  opposite,  roundish,  or  slightly  heart-shaped,  somewhat  crenate,  3" 
to  8"  long.  Flowers  distant,  about  1"  wide,  axillary,  sessile  or  nearly  so, 
usually  solitary.  Calyx  lobes  usually  4,  greenish,  tinged  with  yellow  or 
purple.  Stamens  8,  with  conspicuous,  orange-red  anthers.  The  terminal 
flower  has  sometimes  10  stamens.    April,  May. 

IT.  TIARBLLA,  L.  Slender,  erect,  perennial  herbs,  with 
mostly  radical,  long-stalked,  simple  or  trifoliolate  leaves,  small 
stipules  adnate  to  the  petiole,  and  white  flowers  on  slender 
pedicels  in  racemes  or  panicles.  Calyx  tube  short,  bell-shaped, 
nearly  free  from  the  ovary,  5-lobed.  Petals  5,  entire,  with 
claws  inserted  in  the  calyx.  Stamens  10,  exserted  on  slender 
filaments.  Styles  2.  Capsule  1-celled,  2-valved,  1  valve  usu- 
ally larger.     Seeds  few. 
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1.  T.  cordifolu,  L.  False  Miterwobt.  Foam  Flower.  A  low,  hairy 
herb,  of  rich,  moist,  or  rocky  woods  from  Me.  to  Minn,  and  Ind.  and 
south  along  the  nits,  to  Ga.  Leaves  from  a  rootstock  or,  after  flow- 
ering, from  runners,  roundish  in  outline,  cordate  at  base,  sharply  lobed  and 
toothed,  2'  to  4'  long,  somewhat  hairy  above,  downy  beneath.  Flowers 
about  3"  wide,  in  a  simple  raceme  on  a  slender,  pubescent,  sometimes 
bracted  scape  10'  to  20'  high.  Calyx  lobes  white,  shorter  than  the  petals, 
which  are  sometimes  slightly  dentate  or  serrate.    April,  May. 

V.  MITELLA,  Tourn.  Miterwort.  Bishop's  Cap.  Slen- 
der, erect,  perennial  herbs,  with  long-stalked,  ovate  or  round- 
ish, radical  leaves,  closely  allied  to  those  of  the  preceding 
genus,  but  specially  and  chiefly  different  in  having  pinnatifid 
petals,  short  filaments,  and  equally  beaked  or  miter-shaped 
pods.  Flowers  small,  white  or  greenish,  in  spicate  racemes, 
on  slender,  erect,  naked  or  1  or  2-leaved  scapes.  Calyx  short, 
5-cleft,  attached  to  the  base  of  the  ovary.  Petals  5,  pinnatifid. 
Stamens  5  or  10,  included.  Styles  2,  short.  Capsule  2-beaked, 
1-celled,  equally  2-valved  at  the  top.    Seeds  smooth,  shining. 

1.  M.  diphvlla,  L.  Two-leaved  Miterwort  or  Bishop's  Cap.  A 
hairy  perennial,  common  in  rich  woods  from  Me.  to  Minn,  south  to  N.C. 
and  Ga.  Leaves  heart-shaped,  acute  or  acuminate,  V  to  3'  long,  some- 
what lobed,  dentate ;  those  on  the  many-flowered  scape  2,  near  the  middle, 
opposite,  smaller,  and  subsessile.  Scape  12'  to  18'  high.  Raceme  6'  to  8' 
long.     Calyx  lobes  white.    Stamens  10.    May. 

VI.  HEUCHERA,  L.  Perennial  herbs,  with  mainly  radical, 
long-petioled,  roundish,  heart-shaped  leaves,  stipules  adnate  to 
the  petiole,  and  small,  white,  greenish,  or  purplish  flowers  in 
panicles  or  racemes  on  scapes.  Calyx  bell-shaped,  often  oblique, 
coherent  with  the  base  of  the  ovary,  5-cleft.  Petals  5,  small, 
often  shorter  than  the  calyx  segments,  spatulate,  entire,  inserted 
with  the  5  stamens  in  the  throat  of  the  calyx.  Styles  2,  slen- 
der. Capsule  1-celled,  with  2  parietal  placentae,  2-beaked,  de- 
hiscent between  the  beaks.     Seeds  many,  rough  or  hispid. 

1.  H.  Americana,  L.  Alum  Root.  A  plant  with  an  astringent  root- 
stock  and  scape-like  stems,  common  in  rocky  woodlands  from  Conn,  to 
Minn,  south  to  Ga.  and  La.  Stems  erect,  1°  to  3°  high,  stout,  viscid- 
pubescent,  naked  or  with  only  a  few  bracts.  Leaves  roundish,  heart- 
shaped,  2'  to  4'  wide,  with  7  to  9  short,  rounded,  crenate-dentate  lobes. 
Stamens  with  orange  anthers  much  exserted.    May  to  Aug. 

2.  H.  viUosa,  Mx.  A  plant  with  tufted,  scape-like  stems,  1°  to  3° 
high,  densely  villous,  with  rusty  hairs,  found  in  mountainous  regions  and 
rocky  places  from  Md.  to  Ga.  west  to  Ind.  and  Mo.  Leaves  roundish,  3' 
to  6'  wide,  with  7  to  9  distinct,  acute  or  obtuse,  dentate  lobes,  smooth 
above,  but  villous  on  the  veins  beneath  like  the  stems  and  petioles. 
Flowers  in  loose  panicles.  Petals  white,  spatulate-linear,  twice  as  long 
as  the  calyx  lobes,  and  equaling  the  much  exserted  stamens.   Jane  to  Sept. 
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VII.  PARNASSIA,  L.  Grass  of  Parnassus.  Smooth,  per- 
ennial herbs,  with  ovate  or  kidney-shaped,  entire,  long-petioled, 
radical  leaves,  and  large,  solitary  flowers  on  long,  scape-like 
stems  bearing  usually  a  single,  sessile  leaf.  Calyx  tube  very 
short,  free  or  adnate  to  the  base  of  the  ovary ;  lobes  5,  spread- 
ing, persistent.  Petals  5,  veined,  spreading,  marcescent.  Fer- 
tile stamens  5,  alternate  with  the  petals  and  with  clusters  of 
gland-tipped  filaments  at  their  bases.  Ovary  1-celled,  with  3  to  4, 
usually  4,  parietal  placentae.  Stigmas  4,  sessile,  over  the  pla- 
centas. Capsule  4-val  ved.  Seeds  many,  winged,  without  albumen. 

1.  P.  Carolinian*,  Mx.  An  interesting  plant  found  in  swamps,  low 
meadows,  and  wet  grounds  from  Me.  to  Va.  west  to  111.  and  Iowa.  Roots 
fibrous.  Stems  8'  to  24'  high.  Leaves  ovate,  broadly  oval,  or  roundish, 
smooth,  leathery,  7 -veined ;  the  cauline  one  clasping,  much  below  the 
middle.  Flowers  white,  9'  to  18'  wide.  Petals  broadly  oval,  with  greenish 
veins  much  longer  than  the  ovate-oblong  calyx  lobes.  Sterile  filaments 
usually  3  in  each  set,  stout,  not  longer  than  the  fertile  stamens.  June  to 
Sept. 

2.  P.  grandif6lia,  DC.  A  plant  found  in  wet  soil  from  southwestern 
Va.  to  Mo.  south  to  Fla.  and  La. ,  very  similar  to  the  preceding  and  by  some 
identified  with  it.  It  differs  in  having  its  sterile  stamens,  3  to  5  in  a  set, 
slender,  and  much  longer  than  the  fertile  ones,  and  often  its  leaves  nar- 
rowed toward  the  base  and  much  larger  than  in  No.  1.    July  to  Sept. 

3.  P.  asarif51ia,  Vent.  A  plant  found  in  mountain  brooks  and  wet 
places  from  Va.  to  Ga.,  with  stems,  10'  to  20'  high,  and  round,  kidney- 
shaped  leaves,  the  sessile,  cauline  one  completely  encircling  the  stem. 
Petals  cream-colored,  with  green  veins,  elliptical,  abruptly  contracted  into 
a  claw,  much  longer  than  the  sepals.  Sterile  filaments  3  in  a  set,  about 
as  long  as  the  fertile  stamens.    July  to  Sept. 

VIII.  HYDRANGEA,  L.  Hydrangea.  Shrubs  or  small 
trees,  with  opposite,  simple,  exstipulate,  petioled  leaves,  and 
many,  small,  white,  bluish,  or  pinkish  flowers  in  terminal 
corymbs  or  panicles.  The  marginal  flowers  of  the  clusters, 
sometimes  all,  are  ^usually  much  enlarged,  conspicuous,  and 
sterile,  consisting  merely  of  a  broad,  flat,  4  to  5-cleft,  colored 
calyx  without  petals,  stamens,  or  pistils.  Fertile  flowers  small. 
Calyx  tube  hemispherical,  adherent  to  the  ovary,  8  to  10-ribbed, 
4  to  5-toothed,  persistent.  Petals  4  to  5,  ovate,  valvate  in  the 
bud.  Stamens  8  to  10.  Styles  2  to  4,  diverging.  Capsule 
2-celled,  opening  by  a  hole  between  the  styles,  many-seeded. 

1.  H.  arbor6scens,  L.  Wild  Hydrangea.  An  erect  shrub,  4°  to  10° 
high,  found  on  rocky  and  shady  banks  of  streams  from  southern  N.Y.  and 
N.J.  to  Iowa  south  to  Fla.  and  Mo.  Leaves  ovate,  acute  or  acuminate, 
rounded  or  cordate  at  the  base,  dentate-serrate,  3'  to  6'  long,  green  and 
smooth  on  both  sides  or  slightly  downy  or  glaucous  beneath,  on  slender 
petioles  1'  to  8'  long.  Cymes  2'  to  6'  wide.  Flowers  white,  becoming 
pink ;  often  all  fertile,  especially  in  the  wild  state ;  in  cultivation,  some- 
times all  neutral.    June,  July. 
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2.  H.  quercifolia,  Bartram.  Oak- leaved  Hydrangea.  A  stout, 
leafy  shrub,  4°  to  8°  high,  of  shady  banks  in  Ga.,  Fla.,  and  westward, 
with  the  young  branches  and  pinnately  lobed  leaves  densely  tomentous, 
and  the  clustered  cymes  in  close,  oblong  panicles.  Leaves  long-petioled, 
oval  or  roundish  in  outline,  4'  to  8'  long,  usually  6-lobed,  the  lobes  ser- 
rate, glabrous  above,  whitish-tomentous  beneath.  Panicles  4'  to  8'  long. 
Flowers  pinkish-white ;  sterile  ones  numerous,  18"  wide,  with  roundish 
sepals  turning  purple.    Often  cultivated.    May,  June. 

3.  H.  radiata,  Walt.  A  shrub,  4°  to  8°  high,  on  rocky  slopes  in  the 
upper  regions  of  Ga.,  the  Carolinas,  and  Tenn.,  similar  to  No.  1,  but  with 
the  leaves  silvery  white-woolly  beneath,  and  a  few  sterile  flowers  always 
around  the  margin  of  the  flat-topped  cymes.    May,  June. 

Notr. — The  cultivated  hydrangeas,  not  native,  include  many  varieties  of  H.panicnl&ta, 
Sibb.,  for  outdoor  or  hardy  species,  and  of  H.  Horteuiia,  DC,  for  those  of  the  greenhouse. 

IX.  DECUMARIA,  L.  Smooth,  climbing  shrubs,  with  aerial 
rootlets,  simple,  opposite,  petioled,  exstipulate  leaves,  and 
numerous,  small,  perfect  flowers  in  peduncled,  terminal  cor- 
ymbs. Calyx  tube  top-shaped,  coherent  with  the  ovary ;  limb 
5  to  7-toothed.  Petals  7  to  10,  oblong-spatulate,  valvate  in  the 
bud.  Stamens  20  to  30,  epigynous.  Styles  united.  Stigma  7 
to  10-rayed.  Capsule  urn-shaped,  10  to  15-ribbed,  opening 
between  the  ribs,  7  to  10-celled,  many-seeded.  A  monotypic 
genus  of  southeastern  U.S. 

1.  D.  barbara,  L.  Decumaria.  A  handsome  climber,  ascending  trees, 
16°  to  30°,  in  swamps  and  damp  woods  from  southeastern  Va.  to  Fla.  and 
La.,  and  cultivated  for  ornament.  Leaves  ovate  or  oval,  obtuse  or  acute, 
2'  to  4'  long,  entire  or  obscurely  serrate,  very  smooth  and  shining  above, 
sometimes  somewhat  pubescent  beneath.  Flowers  white,  fragrant,  3"  to 
4"  wide.    Corymbs  2'  to  3'  wide.     Capsule  pendulous.    May,  June. 

X.  PHILADELPHIA,  L.  Mock  Orange.  False  Syringa. 
Shrubs,  with  opposite,  simple,  exstipulate,  petioled  leaves,  and 
showy  white  or  cream-colored  flowers.  Calyx  tube  top-shaped, 
adherent  to  the  ovary,  with  4  to  5  spreading,  persistent  lobes, 
valvate  in  the  bud.  Petals  4  to  5,  roundish  or  obovate,  con- 
volute in  the  bud.  Stamens  20  to  40,  shorter  than  the  petals. 
Ovary  3  to  5-celled.  Styles  3  to  5,  distinct  or  united  below. 
Capsule  3  to  5-celled,  splitting  loculicidally  into  3  to  5  valves. 
Seeds  many,  ariled,  on  axile  placentae.  Its  species  are  often 
improperly  called  Syringa,  the  generic  name  of  the  Lilacs. 

1.  P.  coronarius,  L.  Common  M.  O.  A  European  shrub,  8°  to  10° 
high,  with  erect  branches,  in  ornamental  cultivation  for  at  least  several 
hundred  years,  and  somewhat  escaped  in  Va.  and  Ohio  and  portions  of 
the  Eastern  and  Middle  States.  Leaves  short-petioled,  oblong-ovate, 
acute  or  acuminate,  2'  to  4'  long,  serrately  denticulate,  smoothish,  with 
the  odor  of  cucumbers  when  crushed.  Flowers  12"  to  18"  wide,  in  ter- 
minal racemes,  cream-colored,  sweet-scented ;  in  general  aspect  and  fra- 
grance resembling  those  of  the  orange,  whence  its  common  name.  May, 
June. 
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2.  P.  inodbrus,  L.  Scentless  M.  O.  A  smooth  shrub,  6°  to  8°  high, 
with  slender,  spreading  branches,  found  along  streams  and  in  moist 
woods  from  Va.  to  Ga.,  Miss.,  and  Tenn.  and  escaped  from  gardens  in 
Pa.  Leaves  ovate  or  oval,  acute  or  acuminate,  narrowed  at  the  base, 
2'  to  6'  long,  strongly  3-nerved,  entire  or  with  a  few  minute  teeth. 
Flowers  inodorous,  white,  10"'  to  16"  unde,  solitary  or  2  or  $  together  and 
terminal.     Calyx  lobes  acute,  not  longer  than  the  tube.    May,  June. 

3.  P.  grandiflorus,  Willd.  Laroe-floweeed  M.  O.  A  somewhat 
pubescent  shrub,  6°  to  10°  high,  with  long,  recurved  branches,  found  along 
streams  from  Va.  to  Fla.,  similar  to  No.  2  and  somewhat  confounded  with 
it,  one  being  possibly  a  mere  variety  of  the  other.  The  principal  points 
of  difference  besides  the  branching  and  pubescence  are  the  larger  flowers, 
18"  to  24"  wide,  in  terminal  umbels  of  2  or  3,  and  sometimes  axillary  to 
the  upper  leaves,  and  the  slender  calyx  lobes  twice  as  long  as  the  tube. 
April,  May. 

4.  P.  hirsutus,  Nutt.  Hairy  M.  O.  An  upright  or  spreading  shrub, 
3°  to  6°  high,  common  along  streams  from  N.C.  and  Tenn.  to  Ga.  and 
Ala.  Leaves  ovate  or  ovate-lanceolate,  acuminate,  dentate-serrate,  1'  to 
3'  long,  pubescent  above,  hairy  and  often  hoary  beneath.  Flowers  cream- 
white,  12"  to  16"  wide,  solitary  or  2  or  3  together.    May. 

XI.  DEUTZIA,  Thun.  Hardy,  mostly  Asiatic,  ornamental 
shrubs,  with  simple,  opposite,  petioled,  usually  ovate,  acumi- 
nate, and  serrate  leaves,  and  showy,  white  or  pinkish  flowers  in 
axillary  and  terminal  racemes  or  corymbs.  Calyx  teeth  5. 
Petals  5.  Stamens  10,  usually  with  flat,  3-toothed  filaments, 
the  anther  on  the  middle  one.  Styles  3  to  5.  Pods  3  to  5- 
celled,  many-seeded. 

1.  D.  gracilis,  Sieb.  and  Zdcc.  A  shrub  from  Japan,  1°  to  8°  high, 
with  slender,  arching  branches,  smooth,  bright  green,  oblong-lanceolate, 
acuminate,  sharply  serrate  leaves  1'  to  2'  long,  and  pure  white  flowers  in 
racemes.  Petals  erect  or  spreading.  Calyx  teeth  persistent.  May, 
June. 

2.  D.  scabra,  Thun.  A  tall  shrub  from  Japan,  6°  to  8°  high,  with 
dull  green,  ovate  to  ovate-lanceolate,  crenate-dentate  leaves  V  to  3'  long, 
roughly  pubescent  on  both  sides,  and  dull  white  or  pinkish  flowers.  Petals 
erect.     Calyx  teeth  deciduous.    June,  July. 

XII.  RIBES,  L.  Cubrant.  Goosebebby.  Low,  prickly 
or  unarmed  shrubs,  with  alternate,  often  fascicled,  palmately 
veined  and  lobed,  simple  leaves,  and  small,  racemed  or  subsoli- 
tary  flowers.  Stipules  wanting  or  adnate  to  the  base  of  the 
petiole.  Calyx  adherent  to  the  ovary,  with  4  to  5-lobed,  often 
colored  limb.  Petals  and  stamens  4  to  5,  inserted  alternately 
in  the  throat  of  the  calyx,  the  former  small  and  scale-like, 
usually  erect,  often  included,  the  latter  included  or  exsertecL 
Styles  2,  distinct  or  united.  Ovary  1-celled,  with  2  parietal 
placentae.  Fruit  a  globous  or  ovoid,  pulpy  berry  crowned  with 
the  persistent  calyx.     Seeds  few  or  many. 
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1 1.  Ctoiawtb.    Stems  unarmed,    (a) 

a.  Flowers  greenish  or  whitish,  small  •       •••••••    Hofl.  1, 9, 8 

a.  Flowers  yellow,  large       ..•••••••••      No.  4 

1 9.  Gooskbkrries.   litems  spiny,    (b) 

b.  Fruit  prickly  or  hairy •       •       •       •       •        Nos.  5,  « 

b.  Fruit  smooth Kos.  7,  8 

1.  R.  rnbrum,  L.  Common  Red  Currant.  An  unarmed  bush,  with 
straggling  or  curving  stems,  2°  to  4°  high,  introduced  in  garden  cultivation 
from  Europe,  but  native  in  cold  and  damp  woods  from  New  Eng.  to  N.J. 
west  to  Ind.  and  Minn,  and  northward.  Leaves  obtusely  3  to  5-lobed, 
subcordate,  inucronately  serrate,  pubescent  when  young,  becoming 
smooth,  1'  to  3'  wide,  on  petioles  about  as  long.  Flowers  greenish  or 
purplish,  about  2"  wide,  in  loose,  drooping  racemes  from  lateral  buds  dif- 
ferent from  the  leaf  buds.  Bracts  much  shorter  than  the  pedicels. 
Calyx  short,  rotate.  Petals  minute.  Stamens  short  Style  short,  2-cleft. 
Fruit  globous,  smooth,  shining,  2"  to  4"  in  diameter,  bright  red,  with 
yellowish,  white  and  striped  varieties. 

2.  R.  floridum,  L'Her.  (R.  Ambricanum,  Mill.)  American  Black 
Currant.  An  unarmed,  spreading  bush,  2°  to  4°  high,  with  somewhat 
drooping  branches,  common  in  woods  from  Me.  to  Va.  and  westward  to 
Dak.  and  Kan.  Leaves  subcordate,  sharply  3  to  5-lobed,  lobes  acute  and 
doubly  serrate,  with  yellowish,  resinous  dots  on  both  sides,  chiefly  beneath. 
Flowers  greenish  or  white,  4"  to  6"  long,  in  many-flowered,  drooping 
racemes  from  the  same  buds  as  the  leaves.  Bracts  linear,  often  longer 
than  the  pedicels.  Calyx  tubular-bell-shaped,  not  resinous-dotted,  with 
large,  petal-like  lobes.  Fruit  smooth,  round-oval,  black,  about  3"  in 
diameter,  resembling  No.  3  in  smell  and  flavor.     April,  May. 

3.  R.  nigrum,  L.  European  Black  Currant.  An  Old  World,  un- 
armed shrub,  with  upright  stem,  sometimes  cultivated  in  American  gar- 
dens, very  similar  to  No.  2.  Leaves  with  minute,  yellow,  resinous  dots, 
only  beneath.  Racemes  few-flowered,  5  to  10.  Bracts  minute.  Calyx 
tube  broadly  urn-shaped  and  resinous-dotted.  Berry  round,  black,  of 
mawkish  flavor,  but  reputed  medicinal  in  the  form  of  jelly. 

4.  R.  aureum,  Pursh.  Missouri  C.  Buffalo  C.  An  unarmed  bush, 
with  slender,  erect  stems,  4°  to  6°  high,  growing  along  streams  from  Minn, 
to  Mo.  and  Tex.  and  westward,  and  widely  cultivated  for  ornament. 
Leaves  convolute  in  the  bud,  wedge-shaped,  3  to  5-lobed,  entire  or  with  a 
few  coarse  teeth,  smooth,  shining,  and  firm  when  mature.  Flowers 
golden-yellow,  6"  to  6"  long,  spicy-scented,  in  short,  loose,  leafy -bracted 
racemes.  Calyx  smooth,  salver-shaped,  tube  3  times  as  long  as  the  oval 
lobes.  Petals  obovate,  red,  much  shorter  than  the  calyx  lobes.  Stamens 
somewhat  exserted.  Fruit  round  or  oval,  brown  or  black,  smooth.  April, 
May. 

5.  R.  Cynosbati,  L.  Pricklt  Gooseberry.  A  compact,  thorny,  and 
prickly  bush,  2°  to  4°  high,  found  in  rocky  woods  from  Me.  to  the  ints. 
of  N.C.  west  to  Dak.  and  Mo.  Branches  usually  smooth,  sometimes 
with  a  few  weak  prickles.  Thorns  usually  single,  sometimes  2  or  3, 
slender,  8"  to  6"  long.  Leaves  3  to  5-lobed,  1'  to  2'  wide,  with  cordate 
or  truncate  base,  and  coarsely  toothed,  crenate-dentate  or  incised  lobes, 
on  slender,  pubescent  petioles  6"  to  18"  long.  Flowers  greenish,  3"  to 
4"  long,  1  to  3,  on  slender  pedicels  and  peduncles.  Calyx  tube  broadly 
bell-shaped,  much  longer  than  the  narrow  lobes.  Petals  minute.  Ovary 
glandular-hispid.  Fruit  roundish-oval,  4"  to  6"  in  diameter,  brownish- 
purple,  generally  prickly,  edible.    April,  June. 

6.  R.  Uva-crispa,  L.  (or  R.  Grossularia,  L.).  European  G.  A 
European  shrub,  common  in  cultivation  and  somewhat  escaped  in  eastern 
N.J.  and  southeastern  N.T.  Stems  stout,  rigid,  fruiting  branches  without 
prickles.     Thorns  stout,  with  a  wide  base,  usually  in  3's,  5"  to  6"  long. 
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Leaves  thick  and  very  glossy ;  otherwise  much  like  those  of  No.  ?.  Pe- 
duncles and  flowers  nearly  the  same  ;  hut  ovary  pubescent  or  glandular. 
Berry  oval,  green,  yellowish -green,  or  red,  minutely  pubescent  or  smooth ; 
often,  also,  with  a  few  prickles  or  gland-tipped  hairs. 

7.  R.  oxyacantholdes,  L.  Common  or  Northern  Smooth  G.  A  low 
bush,  2°  to  4°  high,  with  slender,  curving,  often  crooked,  reddish-brown 
branches,  growing  in  wet  woods  or  grounds  from  Me.  to  Dak.  south  to 
N  J.  and  Ind.  Thorns  solitary  or  in  3's,  slender,  very  sharp,  3"  to  6"  long, 
sometimes  wanting.  Leaves  thin,  roundish,  varying  from  wedge-shaped 
to  heart-shaped,  deeply  3  to  6-lobed,  lobes  coarsely  toothed  and  cut. 
Flowers  greenish-white  or  dull  purplish,  1  or  2,  on  short  peduncles.  Calyx 
tube  bell^shaped,  with  oblong,  petal-like  lobes  as  long  as  the  stamens  and 
twice  as  long  as  the  ovate  or  spatulate  petals.  Ovary  smooth.  Fruit 
round,  perfectly  smooth  and  glaucous,  globous,  4"  to  6"  in  diameter, 
yellowish-green  or  reddish-purple  when  ripe.  The  parent  of  the  American 
gooseberries  of  the  gardens. 

8.  R.  rotundifdlium,  Mx.  Eastern  Smooth  G.  A  low  shrub,  found 
in  western  Mass.  and  southward  along  the  mts.  to  N.C.  Somewhat 
like  No.  7,  but  with  usually  straight,  light-colored  branches,  very  short, 
usually  solitary  thorns,  and  more  rounded  and  wedge-shaped  leaves, 
and  tht*e  last  with  ciliate  margins  and  veins.  Flowers  greenish  or 
dull  purplish,  1  to  8,  on  short  peduncles.  Calyx  lobes  shorter  than  the 
exserted  stamens.  Berry  globose,  8"  to  4"  in  diameter,  smooth,  purplish, 
agreeable  in  flavor.    May,  June. 


Order  89.    CRASSULACEJB  —  Orpine  or  Stonbcrop 

Family 

Mostly  succulent  herbs  or  shrubs,  with  alternate  or 
opposite,  exstipulate,  usually  sessile  leaves,  and  regular, 
perfectly  symmetrical  flowers,  generally  in  cymes.  Sepals, 
petals,  stamens,  and  pistils  of  the  same  number,  3  to  20,  or 
the  stamens  twice  the  number.  Sepals  more  or  less  united 
below,  persistent.  Petals  distinct  or  slightly  cohering  at 
base,  generally  persistent,  rarely  lacking.  Stamens  alter- 
nate with  the  petals  when  of  the  same  number ;  filaments 
distinct ;  anthers  2-celled,  opening  lengthwise.  Pistils 
usually  distinct,  becoming  many-seeded  follicles  opening 
along  the  inner  suture. 

Key  to  Genera 

8uoculent  plants  with  pistils  and  follicles  distinct,    (a) 

a.  Sepals,  petals,  etc.,  in  4's  or  5's 8BDPM  I 

a.  Sepals,  petals,  etc,  6  to  20 8BMPBRYIVUM  II 

Plants  not  succulent.    Pistils  united  in  a  5-parted  capsule        .             PBHTHORUM  III 

I.  SEDUM,  L.  Stonecbop.  Mostly  smooth,  fleshy,  peren- 
nial herbs,  with  flowers  in  terminal  or  1-sided  cymes.  Sepals 
and  petals  4  or  5,  the  latter  distinct  and  spreading.    Stamens 
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8  or  10.    Follicles  4  or  5,  distinct,  many-seeded,  with  a  small 
scale  at  the  base  of  each. 

Flowers  sessile  along  one  side  of  the  flowering  branches,    (a) 

a.  Flowers  on  the  branches  with  parts  in  4's ;  central  one  In  Ft       .       .       Nos.  1,  9 
a.  Flowers  all  with  parts  in  5's No.  8 

Flowers  in  more  or  less  peduncled,  naked,  terminal  cymes       ....       Nos.  4,  5 

1.  S.  ternatum,  Mx.  Thrke-leavbd  S.  A  smooth  perennial, 
with  tufted,  creeping  stems,  3'  to  8'  long,  found  on  rocks  in  damp  woods 
from  N.  Y.  and  N.J.  to  Ind.  south  to  Ga.  and  Tenn.  Flowering  branches, 
erect  or  ascending,  8'  to  6'  high,  with  usually  8  umbellate,  diverging,  often 
leaf  y-bracted  spikes  of  sessile,  4-parted,  white  flowers,  each  with  8  stamens, 
and  a  central,  5-parted  one,  with  10  stamens.  Leaves  flat,  smooth,  obovate, 
entire,  those  below  and  on  the  sterile  branches  whorled  in  Sys;  upper  ones 
scattered,  oblong,  sessile.    April  to  Aug. 

2.  S.  pulchellum,  Mx.  Widow's  Cross.  A  smooth,  trailing  peren- 
nial, 4'  to  12'  long,  with  ascending  branches  3'  to  6'  high,  found  on  rocks 
from  Va.  to  Kan.  south  to  Ga.  and  Tex.,  and  in  cultivation.  Leaves 
alternate,  sessile,  crowded,  linear,  terete.  Flowers  rose-purple,  crowded, 
usually  in  4  or  6  spreading  spikes ;  otherwise  as  in  No.  1.     May  to  July. 

3.  S.  acre,  L.  Mossy  8.  Wall  Pbpper.  A  creeping,  moss-like, 
European  perennial,  cultivated  for  borders  and  rock  work  and  escaped  from 
cultivation  in  New  Eng.,  eastern  N.Y.,  and  Pa.  Stems  spreading  on  the 
ground.  Leaves  yellowish-green,  very  small,  2"  to  3"  long,  thick,  fleshy, 
somewhat  ovate,  obtuse,  sessile,  alternate,  crowded.  Flowers  yellow,  6" 
wide,  in  2  to  5  few-flowered,  umbellate  spikes.  Sepals,  petals,  and  pistils 
5 ;  stamens  10.    Juice  acrid.    June  to  Aug. 

4.  S.  Teldphium,  L.  Orpine.  Live  Forevkr.  A  smooth,  somewhat 
glaucous,  European  perennial,  1°  to  2°  high,  very  common  in  country  gar- 
dens and  escaped  and  somewhat  naturalized  from  Me.  to  Md.  and  Mich. 
Stems  simple,  erect,  stout,  tufted,  very  leafy.  Leaves  flat,  scattered, 
rarely  opposite,  ovate,  oval,  o:*  obovate,  coarsely  toothed,  1'  to  2'  long, 
fleshy,  mostly  sessile.  Flowers  purple,  3"  to  4"  wide,  in  dense,  terminal, 
compound  cymes,  seldom  blooming.  Sepals,  petals,  and  follicles,  each 
5 ;  stamens  10.  Petals  twice  as  long  as  the  sepals.  Pods  short-pointed. 
June  to  Aug. 

5.  S.  telephioldes,  Mx.  American  Orpine.  A  smooth  perennial, 
found  on  dry  rocks  from  western  N.Y.  to  southern  Ind.  and  northern  Ga., 
similar  to  No.  4,  as  indicated  by  its  specific  name.  It  differs  chiefly  in 
having  its  more  slender,  ascending  stems,  6'  to  12'  high,  very  glaucous 
and  purplish,  its  leaves  sparingly  toothed  and  narrowed  at  the  base,  the 
lower  ones  petioled,  the  flowers  pale  pink,  and  the  pods  with  slender  points. 
June  to  Aug. 

II.  SEMPER vi vuM,  L.  Houseleek.  Mostly  perennial 
herbs,  with  thick,  fleshy  leaves  closely  imbricated  on  the  short, 
rosette-like,  sterile  offsets  and  scattered  on  the  erect  or  ascend- 
ing, flowering  stems.  Sepals,  petals,  and  pistils  6  to  20 ;  sta- 
mens twice  as  many.    Flowers  in  panicled  cymes. 

1.  S.  toctbram,  L.  Common  H.  Hen  and  Chickens.  A  hardy,  Euro- 
pean perennial,  common  in  old  gardens,  of  such  vitality  that  it  grows 
on  walls,  bare  stones,  and  roofs  of  houses  (tectorum).  Offsets  3'  to  4 
wide ;  their  leaves  pale  green  with  a  reddish  tip,  obovate  or  oval,  cuspi- 
date, 1  to  2'  long,  smooth,  with  fringed  margins ;  those  of  the  erect  stems 
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oblong,  clammy-pubescent.  Flowers  9"  to  x2"  wide,  with  the  parts 
usually  in  12's.  Petals  pink  or  purplish.  StaiAens  often  transformed  to 
pistils.    Flowering  stems  rarely  develop.    Aug. 

III.  PENTHORUM,  L.  Erect,  perennial  herbs,  with  alter- 
nate, serrate,  thin  leaves,  not  at  all  fleshy,  and  yellowish-green 
flowers  on  one  side  of  the  revolute  branches  of  the  simple 
cyme.  Sepals  5.  Petals  5  or  0.  Stamens  10.  Pistils  5, 
united  into  a  5-celled,  5-lobed,  5-horned,  many-seeded  capsule. 

1.  P.  sedoides,  L.  Ditch  Stonbcrop.  Vibginia  S.  A  homely,  weed- 
like plant,  common  in  ditches  and  muddy  places  from  Me.  to  Minn.,  Fla., 
and  Tex.  Stem  smooth,  erect,  6'  to  16'  high,  branched  and  angular 
above.  Leaves  lanceolate,  acute  at  each  end,  finely  serrate,  nearly  sessile, 
2'  to  4'  long.  Branches  of  cyme  2  to  3.  Flowers  2"  wide,  on  short  pedi- 
cels.   Petals  usually  wanting.    July  to  Sept 

Order  40.    DROSERACEJE  —  Sundew  Family 

Mostly  low  bog  herbs,  with  alternate  or  radical  and 
rosulate,  glandular-hairy  leaves,  usually  rolled  from  the 
tip  in  the  bud  like  a  fern,  and  regular,  hypogynous, 
5-merous  flowers.  Sepals  usually  5,  united  below  or  dis- 
tinct and  imbricated,  persistent.  Petals  usually  5,  convo- 
lute, withering-persistent.  Stamens  usually  5  to  15, 
withering-persistent ;  anthers  attached  by  the  middle  and 
extrorse.  Capsule  1-celled,  with  3  to  5  parietal  placentae 
and  twice  as  many  separate  or  united  styles  or  stigmas. 
Seeds  many.  Embryo  minute  at  the  base,  of  fleshy  albumen. 

Key  to  Genera 

Stamens  5.    Leaves  bristly  glandular DROSBRA      I 

Stamens  10  to  15.    Leaves  closing  convulsively  like  a  trap        .       •       •        DION JBA    II 

I.  DROSERA,  L.  Sundew.  In  our  species,  small,  aquatic, 
perennial  herbs,  with  rosulate,  radical  leaves  clothed  with  red- 
dish, glandular  bristles  secreting  a  dew-like,  viscid  liquid  that 
entraps  insects.  Flowers  on  a  scape  in  a  1-sided  raceme,  each 
opening  but  once  in  sunshine.  Stamens  5.  Styles  3  to  5,  each 
2-parted  and  so  seeming  like  6  to  10.  Capsule  with  3,  rarely  5, 
valves. 

1.  D.  rotundifblia,  L.  Round-leaved  S.  A  very  small  plant,  grow- 
ing in  bogs  and  wet,  sandy,  or  muddy  shored  from  Me.  to  Minn,  south  to 
Fla.  and  Ala.  Leaves  orbicular,  3"  to  6"  long,  on  slender,  hairy  petioles 
2  or  3  times  as  long.  Scape  6'  to  8'  high.  Flowers  white,  about  2''  wide* 
in  a  raceme,  uncoiling  as  the  flowers  open.    June  to  Aug. 

2.  D.  capiUaris,  Poir.  A  more  delicate  plant  than  No.  1,  found  in 
boggy  ponds  from  S.C.  to  Fla.  and  Tex.  Leaves  obovate  or  spatulate, 
narrowed  into  a  smooth  petiole,  3  times  as  long  as  the  blade,  which  is  2" 
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to  3"  wide.    Scape  smooth,  slender,  erect,  3'  to  6'  high,  simple  or  forked, 
9  to  20-flowered.    Petals  pale  rose-color  or  light  purple.    April,  May. 

3.  D.  filifdrmis,  Rap.  Thread-leaved  8.  A  species  growing  in  wet, 
sandy  places  along  the  coast  from  Mass.  to  Fla.  Leaves  filiform,  6'  to  W 
long,  about  1"  wide,  without  distinction  of  blade  or  petiole,  glandular- 
pubescent  throughout.  Scape  erect,  smooth,  longer  than  the  leaves,  bearing 
a  1-sided  raceme  of  10  to  30  purple  flowers  6"  to  12"  wide.    July  to  Sept. 

II.  DIOKSA,  Ellis.  Smooth  perennial  herbs,  with  spread- 
ing, rosulate,  radical  leaves,  and  bracted,  white  flowers  in  a 
terminal,  umbel-like  cyme  on  a  scape.  Sepals  5,  spreading. 
Petals  5,  obovate.  Stamens  10  to  15.  Styles  united  into  1. 
Stigmas  5,  fimbriate.  Capsule  1-celled,  opening  irregularly. 
Seeds  many,  attached  to  placentae  at  the  base  of  the  pod. 
Leaves,  on  broadly  winged,  spatulate  petioles,  orbicular, 
notched  at  base  and  apex,  and  fringed  on  the  margins  with . 
strong  bristles. 

1.  D.  muscipula,  Ellis.  Vbnus's  Flytrap.  A  famous  plant,  native 
only  in  the  sandy  bogs  on  the  southeastern  coast  of  N.C.  and  the  adjacent 
portion  of  S.C.,  often  cultivated  for  its  scientific  interest.  Scape  6'  to  12' 
high,  with  8  to  10  flowers,  each  about  1'  wide.  The  two  halves  of  the 
leaf  blade  close  convulsively,  like  a  steel  trap,  upon  an  alighting  fly  or 
other  insect,  which  is  thereupon  pinned  down  and  held  by  the  marginal 
bristles.    April,  May. 

Obdeb  41.    HAMAMELIDACEJE—  Witch-hazel 
Family 

Shrubs  or  trees,  with  alternate,  simple,  petioled  leaves, 
deciduous  stipules,  and  perfect,  often  polygamous  or  dioe- 
cious flowers  in  heads  or  spikes.  Perianth  often  incom- 
plete, sometimes  wholly  wanting.  Calyx,  when  present, 
adherent  to  the  base  of  the  ovary.  Petals  linear  or  none. 
Stamens  twice  as  many  as  the  petals,  those  opposite  them 
sterile  and  scale-like,  or  numerous.  Ovary  of  2  carpels, 
2-celled,  2-styled ;  ovules  2  or  many.  Fruit  a  woody  cap- 
sule, 2-beaked,  2-celled,  1  to  2-seeded.  Seeds  with  little 
albumen,  inclosing  a  large,  straight  embryo. 

Key  to  Genera 

a.  Petals*.    Calyx 4-lobed.    Perfect  stamens 4        ....        HAMAMBLIS     I 
a.  Petals  and  calyx  wanting.    Stamens  many.    Flowers  monoecious  LIQUIDAHBAR    II 

L  HAMAMELIS,  L.  Hardy  shrubs  or  small  trees,  with 
straight-veined  leaves  and  yellow,  perfect,  or  polygamous  flow- 
ers in  axillary  clusters.  Calyx  4rparted,  with  2  to  3  bracts  at 
the  base.    Petals  4,  linear,  alternate,  with  4  short,  perfect  sta- 

BBIBF  FLORA  — 10 
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mens,  and  opposite  4  scale-like,  sterile  ones.  Capsule  nut-like! 
2-celled,  2-beaked,  2-seeded,  each  cell  bursting  elastically  at 
maturity  and  discharging  its  single,  large,  bony  seed. 

I.  H.  Virginians,  L.  Witch-hazel.  A  shrub,  6°  to  12°  high,  with 
several  diverging  stems,  or  sometimes  a  small  tree,  attaining  20°  to  26°, 
common  in  low  woods  and  along  ravines  from  Me.  to  Minn.,  Fla.,  and 
Tex.  Leaves  short-petioled,  thick,  nearly  smooth,  oval  or  obovate,  2'  to 
6'  long,  with  wavy-toothed  margin,  blunt  or  acute  apex,  and  more  or  less 
obliquely  cordate  base.  Flowers  sessile,  3  to  4  together  on  axillary  pedun- 
cles, with  very  narrow,  linear,  twisted,  yellow  petals  8"  to  9"  long,  appear- 
ing in  late  autumn,  when  the  leaves  have  mostly  fallen  and  the  fruit  is 
discharging  its  seeds,  giving  occasion  for  the  generic  name,  Greek  for 
"fruit  at  the  same  time  with1'  the  flower.  The  fruit  is  from  the  flower 
of  the  previous  autumn.  The  small,  forked  branches  have  been  super- 
stitiousfy  used  as  "  divining  rods  "  for  finding  water  and  precious  metals. 
The  witch-hazel  of  pharmacy  is  an  extract  from  its  bark  and  leaves.  The 
only  other  species  are  two  from  Japan,  which  bloom  in  the  spring  and  are 
In  ornamental  cultivation.    Oct.,  Nov. 

II.  IIQUIDAMBAR,  L.  Trees,  with  resinous  sap,  lobed 
leaves,  and  usually  monoecious  flowers  in  heads  or  catkins. 
Sterile  flowers  naked,  with  very  many  short  stamens  mingled 
with  small  scales  in  racemed,  conical,  or  globular  heads,  each 
catkin,  or  head,  with  a  deciduous,  4-leaved  involucre.  Fertile 
flowers  sessile,  each  a  2-celled,  2-beaked  ovary,  without  corolla, 
and  with  calyx  represented  by  a  minute  scale,  cohering  more 
or  less  together,  and  forming  in  fruit  a  spherical,  spinose  head, 
the  spines  being  the  divergent  beaks.    Ovules  many,  but  only 

1  or  2  maturing. 

1.  L.  Styraciflua,  L.    Sweet  Gum.    Bilsted.    Alligator  Tree.    A 

large  tree,'  60°  to  140°  high,  with  rough  bark  and  branchlets  usually 
winged  with  corky  ridaes,  found  in  low,  moist  ground,  or  in  the  south  in 
elevated  and  dry  lands,  from  Conn,  and  southern  N.Y.  to  southern  111. 
and  Mo.  south  to  Fla.  and  Tex.  Leaves  fragrant  when  bruised,  smooth 
and  shining  above,  roundish  in  outline,  8'  to  6'  long  by  3'  to  V  wide,  with 
5  to  7,  usually  5,  deep,  lance-ovate,  acuminate,  finely  serrate  lobes,  and  a 
truncate  or  often  a  cordate  base,  making  the  whole  ideally  star-shaped, 
on  a  slender  petiole  as  long  as  the  leaf.  Flowers  greenish ;  staminate  in 
terminal,  racemed  heads ;  pistillate  in  a  solitary  head  on  an  axillary 
peduncle.  Fruit  a  many-capsuled,  spherical  head  12"  to  18"  in  diameter, 
on  a  long,  drooping  peduncle,  persistent  through  the  winter.    With  1  or 

2  good  seeds,  each  capsule  is  mainly  filled  with  abortive  ones  resembling 
sawdust.  The  corjey  ridges  on  the  branchlets,  a  very  distinctive  mark, 
suggest  one  of  the  common  names.    April,  May. 


Order  42.    ON AGRACEjB  — Evening-primrose 
Family 

Mostly  herbs,  annual  or  perennial,  with  alternate  or 
opposite,  exstipulate  leaves,  and  perfect,  mostly  regular, 
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symmetrical,  usually  4-merous,  sometimes  2  to  3-  or  5  to 
^J-merous  flowers.  Calyx  tube  adherent  to  the  ovary, 
often  produced  beyond  it,  its  lobes  valvate  in  the  bud  or 
obsolete.  Petals  as  many  as  the  lobes  of  the  calyx,  con- 
volute in  the  bud,  rarely  wanting.  Stamens  as  many  or 
twice  as  many  as  the  petals  and  inserted  with  them  in  the 
throat  of  the  calyx  tube.  Styles  united  into  1,  with  a 
capitate  or  2  to  4-lobed  stigma.  Ovary  2  to  4-celled. 
Fruit  a  capsule,  nut,  or  berry.  Seeds  small,  anatropous, 
with  little  or  no  albumen. 

Key  to  Genera 

Stamen*  8.    (a) 

a.  Fruit  a  capsule.    Seeds  oornont BPILOBIUM  I 

a.  Fruit  ttapsule.    Seeds  naked GHffOTHBRA  II 

aw  Fruit  a  berry.    Exotic      . FUCHSIA  III 

Stamens  4 LUDWIOIA  IV 

Stamens  9 CDtCAA  V 

I.  BPILOBIUM,  L.  Willow-herb.  Perennial  herbs,  or 
sometimes  shrubby  plants,  with  alternate  or  opposite,  willow-like 
leaves  and  axillary  or  terminal,  spiked,  racemed,  or  solitary 
flowers.  Calyx  tube  linear,  not  prolonged,  or  but  slightly, 
beyond  the  ovary;  lobes  4,  deciduous.  Petals  4.  Stamens  8. 
Stigmas  sometimes  4-lobed.  Capsule  linear,  4-sided,  4-celled, 
4-valved,  opening  loculicidally.  Seeds  many,  each  tipped  with 
a  tuft  of  silky  hairs. 

1.  S.  angustifolium,   L.      Great  Willow-herb.     Firbweed.     A 

smooth  perennial,  with  simple,  erect  stem,  often  branching  above,  4°  to 
7°  high,  very  common,  in  clearings  and  places  burned  over,  from  Me.  to 
Dak.  south  to  N.C.  and  Kan.  Leaves  scattered,  lanceolate,  acute,  entire 
or  denticulate,  with  a  marginal  vein,  2'  to  5'  long,  subsessile.  Flowers 
pink-purple,  sometimes  white,  8"  to  15"  wide,  somewhat  irregular,  in  a 
long,  terminal,  spike-like  raceme.  Petals  obovate,  entire.  Stamens  and 
styles  declined.    Stigma  with  4  linear  lobes.    Coma  whitish.    June  to  Sept. 

2.  E.  hirsutum,  L.  Great  Hairy  W.  A  soft-hairy,  clammy,  Euro- 
pean perennial,  with  a  stout,  branching  stem,  3°  to  6°  high,  somewhat 
naturalized  in  New  Eng.  and  N.Y.  and  sometimes  cultivated.  Leaves 
oblong-lanceolate,  serrulate,  sessile,  often  clasping,  usually  opposite,  1'  to  3' 
long,  pubescent  on  both  sides.  Flowers  rose-purple  or  pale  pink,  about 
1'  wide,  in  a  terminal,  leafy,  corymbous  cluster.  Petals  notched.  Stigma 
4-lobed.  Coma  whitish.  The  whole  plant  exhales  a  peculiar,  acidulous 
odor,  giving  rise  in  England  to  such  names  as  Codlins-and-Cream,  Apple- 
Pie,  etc.    June  to  Sept. 

3.  S.  coloratum,  Muhl.  Purple-lb aved  W.  An  erect,  very 
branching  perennial,  1°  to  3°  high,  common  in  wet  and  muddy  places  from 
Me.  to  Wis.  and  Neb.  south  to  S.C.  and  Mo.  Stem  somewhat  4-angled, 
hoary  and  glandular-pubescent  above,  smoothish  below.  Leaves  often 
purplish,  as  also  the  stem,  opposite  and  petloled  below,  alternate  and  ses- 
sile above,  lanceolate,  &  to  5'  long,  sharply  denticulate,  acute  or  acumi- 
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nate,  narrowed  at  the  base.    Flowers  many,  axillary,  pinky  2"  to  3"  wide. 
Coma  reddish.    July  to  Sept. 

II.  OENOTHERA.  Evening  Primrose.  Sundrops.  Herbs, 
sometimes  shrubby  at  the  base,  with  alternate,  simple  leaves 
and  yellow,  white,  or  rose-colored  flowers.  Calyx  tube  pro- 
longed beyond  the  ovary,  deciduous ;  lobes  4,  reflexed.  Petals 
4.  Stamens  8 ;  anthers  mostly  narrow  and  versatile.  Stigma 
usually  4-lobed.  Capsule  4-celled,  4-valved,  opening  loculici- 
dally.    Seeds  many,  without  a  coma. 

Flowers  nocturnal No*.  1,  S 

Flowers  diurnal Nos.  8,  4,  6 

1.  <B.  biennis,  L.  Common  E.  P.  A  more  or  less  pubescent  and 
hairy  annual  or  biennial,  with  an  erect,  usually  stout,  generally  simple 
stem,  1°  to  6°  high,  common  in  dry,  sandy,  or  stony  fields  and  waste  places 
from  the  Atlantic  to  the  Rockies.  Leaves  lanceolate,  acute  or  acuminate, 
repand-denticulate,  3'  to  6'  long ;  upper  ones  sessile,  the  lowest  petioled. 
Flowers  yellow,  V  to  2'  wide,  opening  in  the  evening,  sessile,  in  terminal, 
leafy -bracted  spikes.  Later  in  the  season,  they  sometimes  remain  open 
in  the  sunshine  the  following  day.  Petals  obcordate  or  obtuse,  shorter 
than  the  calyx  tube,  which  is  2  or  3  times  as  long  as  the  ovary.  Cap- 
sules downy,  oblong,  narrowed  above,  9"  to  12"  long,  nearly  terete. 
Var.  grandiflora,  Lisdl.,  with  the  same  range,  but  more  common  west 
and  south,  has  flowers  2'  to  4'  wide,  the  petals  as  long  as  the  calyx  tube, 
and  larger  and  thicker  leaves.    June  to  Aug. 

2.  <B.  sinuata,  L.  A  low,  spreading  annual,  in  dry,  sandy  soils  from 
southern  N.J.  and  Pa.  to  Kan.  south  to  Fla.  and  Tex.  Stems  simple  or 
branched,  ascending  or  decumbent,  4'  to  20'  high,  smooth  or  somewhat 
hairy.  Leaves  oblong-lanceolate  or  oblanceolate,  sinuate-toothed  or  pin- 
natifid,  V  to  2/  long.  Flowers  opening  in  the  evening,  pale  yellow,  turning 
pink  in  withering,  6"  to  12"  wide,  solitary  and  axillary.  Capsule  linear, 
12"  to  18"  long.  Var.  minima,  Ndtt.,  is  a  dwarf  form  in.  pine  barrens 
from  N.J.  to  6a.,  with  nearly  entire  leaves  and  a  simple,  1-flowered  stem. 
May,  June. 

3.  <B.  fruticosa,  L.  Common  Sundrops.  A  common  and  variable, 
biennial  or  perennial  herb,  with  a  hard,  stiff  stem,  but  not  shrubby  as 
implied  in  its  specific  name,  of  dry  and  sterile  soils  from  Me.  to  Minn, 
south  to  Ga.  and  La.  Stem  erect,  1°  to  3°  high,  often  stout,  hirsute, 
pubescent,  or  rarely  smooth.  Leaves  variable  in  form,  size,  and  pubes- 
cence, oblong-lanceolate  to  linear-lanceolate,  repand-denticulate,  1'  to  3' 
long,  mostly  sessile.  Flowers  yellow,  V  to  2'  wide,  diurnal,  in  terminal, 
leafy-bracted,  corymbed  spikes.  Petals  broad,  obcordate.  Calyx  tube 
longer  than  the  ovary.  Capsule  sessile,  or  short-pedicelled,  oblong-club- 
shaped,  3"  to  4"  long,  strongly  4-winged,  with  prominent,  intermediate 
ribs.    June  to  Aug. 

4.  <B.  pumila,  L.  Small  S.  A  puberulent  biennial,  with  slender, 
erect  or  ascending  stem,  6'  to  20'  high,  in  dry  soils  from  Me.  to  Dak. 
south  to  Ga.  and  Kan.  Leaves  entire,  obtuse,  mostly  smooth ;  radical 
ones  spatulate,  those  of  the  stem  narrowly  oblanceolate,  1'  to  2'  long. 
Flowers  4"  to  12"  wide,  yellow,  diurnal,  in  loose,  terminal,  leafy-bracted 
spikes.  Calyx  tube  shorter  than  the  ovary.  Capsule  oblong-club-shaped, 
3"  to  6"  long,  slightly  winged.    June  to  Aug. 

5.  (B.  speciosa,  Nutt.  Showy  S.  A  handsome  perennial,  of  prairies 
from  Mo.  and  Kan.  to  La.  and  Tex.,  and  widely  naturalized  in  S.C.,  Ga., 
and  Fla.    Stems  erect,  ascending,  or  decumbent,  somewhat  branching, 
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finely  pubescent,  6*  to  2C  high.  Leaves  lanceolate  to  linear,  repand- 
denticulate,  sinuate,  or  pinnatifid.  Flowers  white,  turning  pink,  diurnal, 
2'  to  4'  wide,  few,  loosely  spiked.  Petals  broadly  obovate,  notched.  Cap- 
sules club-shaped,  4-winged,  4-ribbed,  6"  to  10"  long.     May  to  July. 

HI.  FUCHSIA,  L.  Shrubby  exotics,  mostly  from  tropical 
America,  with  leaves,  generally  opposite,  and  showy  flowers, 
usually  drooping,  on  axillary,  1-flowered  peduncles,  sometimes 
disposed  in  terminal  racemes  or  panicles.  Calyx  highly  col- 
ored; its  tube  prolonged  beyond  the  ovary,  tubular  to  bell- 
shaped  ;  limb  4-lobed,  spreading.  Petals  4,  sometimes  wanting. 
Stamens  8,  often  exserted.  Style  usually  long-exserted.  Stigma 
capitate  or  club-shaped.    Fruit  a  4-celled,  oblong  berry. 

1.  F.  Magellanic*,  Lam.  (F.  m  aorostemma,  Ruiz  and  Pay.)  Com- 
mon F.  or  Ladies'  Eardrop.  A  smooth,  greenhouse  shrub,  1°  to  6°  high, 
from  Chile,  with  lance-ovate,  acute,  dentate,  short-petioled  leaves,  oppo- 
site or  in  3*8,  and  axillary,  nodding  flowers.  Calyx  normally  scarlet ;  its 
tube  cylindrical,  little  longer  than  the  ovary  ;  its  acute,  spreading  lobes 
longer  than  the  convolute,  normally  violet-purple  petals.  Stamens  long- 
exserted,  crimson.  Many  varieties  are  cultivated  with  colors  entirely 
different. 

2.  F.  fulgens,  DC.  A  smooth,  greenhouse  shrub  from  Mexico,  with 
a  slightly  succulent  stem,  and  soft,  large,  coarse,  cordate-ovate,  denticu- 
late, opposite  leaves  6'  to  V  long,  and  scarlet  flowers  in  terminal,  droop- 
ing clusters  or  racemes.  Calyx  tube  trumpet-shaped,  2'  to  3'  long,  3  times 
as  long  as  the  lance-ovate,  greenish-tipped  lobes,  which  scarcely  exceed 
the  pointed,  somewhat  spreading  petals.   Stamens  and  style  short-exserted. 

IV.  LUDWIGIA,  L.  Bastard  or  False  Loosestrife.  Small, 
aquatic  or  semi-aquatic  herbs,  mostly  perennial,  with  alternate 
or  opposite,  usually  entire  leaves,  and  small,  yellow  or  green- 
ish, mostly  4-merous  flowers.  Calyx  tube  not  prolonged  beyond 
the  ovary ;  lobes  4,  mostly  persistent.  Petals  4,  often  small  or 
none.  Stamens  4,  alternate  with  the  petals.  Style  short.  Cap- 
sule short,  many-seeded,  4-celled,  4-valved. 

1.  L.  alternifblia,  L.  Sbkdbox.  A  smooth  or  smoothish,  erect,  branch- 
ing perennial,  2°  to  3°  high,  found  in  swamps  or  wet  places  from  Mass.  to 
Mich,  and  eastern  Kan.  south  to  Fla.  and  Tex.  Leaves  alternate,  lanceo- 
late, with  marginal  veins,  tapering  at  each  end,  entire,  2'  to  3'  long. 
Flowers  solitary,  6"  to  8"  wide,  on  short,  2-bracted  peduncles  in  the 
upper  axils,  with  caducous,  yellow  petals  scarcely  exceeding  the  ovate, 
acuminate  calyx  lobes.  Capsules  cubic,  with  4-winged  angles  and  a  con- 
vex bottom  and  top,  the  latter  crowned  witn  the  purplish  sepals.  June  to 
Sept.  * 

2.  L.  paldstris,  Ell.  Water  Purslane.  A  smooth,  somewhat  suc- 
culent perennial,  common  in  ditches,  shallow  waters,  and  muddy  places 
from  Me.  to  Dak.  south  to  Fla.  and  La.  Stem  prostrate,  creeping,  or 
floating,  round,  reddish,  branching,  rooting  at  the  nodes,  8'  to  18  long. 
Leaves  opposite,  entire,  ovate  or  ovate-spatulate,  acute  or  obtuse,  6"  to 
12"  long,  tapering  to  a  petiole.    Flowers  solitary,  axillary,  sessile,  about 
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I"  wide.    Calyx  lobes  triangular,  acute.    Petals  none  or  very  small  and 
reddish.    Capsules  oblong,  2"  long,  4-sided.    June  to  Sept. 

V.  CIRCJEA,  L.  Low,  delicate,  perennial  herbs,  with  petioled, 
opposite  leaves,  and  small,  whitish  flowers  in  terminal  and 
lateral  racemes.  Calyx  somewhat  prolonged  above  the  ovary ; 
lobes  2,  reflexed,  deciduous.  Petals  2,  obcordate.  Stamens  2, 
alternate  .with  the  petals;  filaments  and  united  styles  filiform. 
Capsule  obovoid,  bristly  or  pubescent,  1  to  2-celled,  1  to  2- 
seeded.  Both  the  two  following  species  are  found  also  in 
Europe  and  Asia. 

1.  C.  Lutetian*,  L.  Enchanter's  Nightshade.  An  inconspicuous 
little  herb,  very  common  in  damp,  shady  places  from  Me.  to  Neb.  south 
to  Ga.  and  Mo.  Stem  erect,  1°  to  2°  high,  sparingly  branched,  tumid  at 
the  nodes,  pubescent  above.  Leaves  dark  green,  opaque,  ovate,  acuminate, 
with  usually  rounded  base,  remotely  denticulate,  2'  to  4'  long,  on  slender 
petioles  half  as  long.  Flowers  small,  pinkish  white.  No  bracts.  Fruit 
with  bristly,  hooked  hairs.    June,  July. 

2.  C.  alplna,  L.  Smaller  E.  N.  A  smaller  plant  than  the  preceding, 
with  nearly  the  same  range  but  in  the  cooler  and  mountain  districts. 
Stem  weak,  ascending,  5'  to  10'  high.  Leaves  thin,  pale  green,  shining, 
ovate,  acute  or  acuminate,  with  more  or  less  cordate  base,  coarsely  dentate, 
V  to  2'  long,  on  slender  petioles  nearly  or  fully  as  long.  Bracts  present, 
minute.    Hairs  on  capsule  weak,  scarcely  bristly.    July,  Aug. 


Order  48.    PASSIFLORACEjB  —  P assion-floweb 

Family 

Herbs  or  shrubs,  usually  climbing  by  tendrils,  with 
alternate  leaves  and  regular,  perfect  flowers.  Sepals  4  to 
5,  cohering  below  into  a  short  or  elongated  tube,  the 
throat  crowned  with  2  or  3  circles  of  thread-like  processes. 
Petals  5,  inserted  in  the  throat  of  the  calyx  outside  the 
crown.  Stamens  5,  monadelphous  or  distinct.  Ovary 
superior,  on  a  stipe,  1-celled,  with  3  to  4  parietal  placentas 
and  as  many  styles.  Fruit  a  berry  or  capsule.  Seeds 
usually  many. 

I.  PASSIFLORA,  L.  Passion  Flower.  Perennial  herbs 
or  shrubs,  climbing  by  simple  axillary  tendrils,  with  usually 
palmately  k>bed  leaves,  foliaceous  stipules,  and  showy  flowers 
on  axillary,  jointed  peduncles.  Sepals  5,  colored,  united  at  the 
base  into  a  short  tube  or  cup,  with  a  crown  of  thread-like  organs 
inserted  in  the  throat  with  and  inside  the  petals.  Petals  5, 
sometimes  wanting.    Stamens  5,  their  monadelphous  filaments 
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sheathing  the  long  stipe  of  the  ovary  and  separating  above. 
Anthers  large,  versatile.  Styles  3 ;  stigmas  capitate.  Fruit  a 
pulpy  berry,  edible  in  some  species. 

1.  P.  caeriilea,  L.  Common  oh  Blub  P.  F.  A  smooth,  glaucous, 
greenhouse  shrub  from  Brazil  and  Peru,  with  leaves  divided  nearly  to 
the  base  into  6  lanceolate  or  elliptic,  acute,  entire  lobes,  the  2  lower  ones 
sometimes  again  divided.  Petioles  with  4  glands  at  the  apex.  Stipules 
falcate.  Flowers  3'  to  4'  wide,  lasting  only  a  day,  faintly  scented.  Petals 
and  sepals  nearly  alike  in  shape  and  size,  greeuish- white,  the  sepals  mu- 
cronate.  Styles  purplish.  Rays  of  the  crown  in  2  sets,  purple  at  the 
bottom,  white  in  the  middle,  and  blue  at  the  ends.  Bracts  3,  ovate, 
entire.    Fruit  ovoid,  yellow. 

2.  P.  incarnata,  L.  American  P.  F.  Maypop.  A  pubescent,  trail- 
ing, or  low-climbing  perennial,  of  dry  soils  from  Va.  to  Mo.  south  to  Fla. 
and  Ind.  Terr.  Stem  10°  to  30°  long.  Leaves  3'  to  5'  long  and  wide,  some- 
what cordate,  deeply  3  to  5-lobed,  the  lobes  oblong,  oval  or  ovate,  rather 
acute,  serrate.  Petioles  6"  to  2'  long,  with  2  glands  near  the  summit. 
Flowers  18"  to  2'  wide,  fragrant,  with  3  obovate  bracts,  on  axillary 
peduncles  longer  than  the  petioles.  Sepals  pale  green.  Petals  white. 
Rays  of  the  crown  in  3  sets,  the  2  outer  rows  long  and  purple,  with  a  white 
band,  the  inner  short  and  pink.  Fruit  nearly  the  size  and  shape  of  a 
hen' 8  egg,  with  8  sutures,  pale  yellow,  eatable.     May  to  July. 

3.  P.  lutea,  L.  Yellow  P.  F.  A  smooth,  slender  trailer  or  climber, 
6°  to  10°  long,  in  damp  woods  and  thickets  from  Pa.  to  Mo.  south  to  Fla. 
and  La.  Leaves  wider  than  long,  somewhat  cordate,  with  3  wide,  shallow, 
obtuse,  rounded,  entire  lobes  on  glandless  petioles.  Flowers  greenish- 
yellow,  0"  to  12"  wide,  usually  in  pairs,  on  slender  peduncles  in  the  upper 
axils.  Crown  in  3  sets,  the  inner  one  a  membranous  disk  with  fringed 
margin,  the  2  outer  shorter  than  the  sepals,  which  are  much  shorter  than 
the  narrow  petals.  Fruit  globular,  6"  in  diameter,  purple,  smooth.  May 
to  July. 

Order  44.    CUCURBITACE^E — Gourd  Family 

Climbing  or  trailing  herbs,  with  succulent  stems,  lateral 
tendrils,  petiolate,  palmately  lobed  or  veined  or  pedate 
leaves,  and  solitary,  panicled,  or  fascicled,  monoecious  or 
dioecious,  often  gamopetalous  flowers.  Calyx  5-toothed, 
adherent  to  the  ovary.  Petals  5,  inserted  on  the  calyx, 
distinct  or  usually  united  into  a  gamopetalous  corolla,  its 
lobes  alternate  with  the  calyx  teeth.  Stamens  5,  distinct 
or  in  3  sets,  2  with  2-celled  anthers  and  1  with  a  1 -celled 
anther.  Anthers  long  and  usually  twisted*  or  wavy. 
Ovary  inferior,  1  to  3-celled,  with  3  parietal  placentae. 
Fruit  a  pepo  or  membranaceous. 

Key  to  Genera 

3UmMng  Tines,  with  small,  -white,  or  greenish  flowers,    (a) 

a.  Corolla  6-cleft    Fruit  several-seeded BCHTJfOCYSTIS  I 

a.  CoroDa  5-lobed.    Fruit  1 -seeded SICYOS  II 

sw  Corolla  5-petaled.    Fruit  many-seeded LAOBNARIA  HI 
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Trailing  Tinea,  with  large,  yellow  flowers,    (b) 

b.  Corolla  oampanulate,  Mobed CUCURBITA  IT 

b.  Corolla  sabcampanulate,  deeply  5-lobed CITRULLU8  V 

b.  Corolla  with  petals  Dearly  distinct,  acute CUCUMI8  VI 

L  ECHINOCYSTIS,  Torr  and  Gray.  Smooth,  climbing 
annuals,  with  3-forked  tendrils,  lobed  leaves,  and  small, 
monoecious,  greenish-white  flowers.  Calyx  6-parted.  Petals 
6,  united  at  the  base  into  a  rotate  corolla.  Stamens,  in  the 
staminate  flowers,  3,  with  the  anthers  more  or  less  coherent ; 
in  the  pistillate  ones,  abortive,  merely  3  minute  filaments. 
Style  1.  Stigma  large.  Ovary  2-celled;  2  erect  ovules  in 
each  cell.  Fruit  fleshy,  finally  dry  and  membranous,  with  a 
fibrous,  netted  interior,  echinate,  opening  at  the  apex,  2-celled, 
4-seeded. 

I.  E.  lobata,  Torr  and  Gray.  Wild  Balsam  Applb.  A  running 
and  climbing  vine,  along  rivers  from  Me.  to  Minn,  south  to  Pa.,  Ky., 
eastern  Kan.,  and  Tex.,  and  often  cultivated  for  arbors.  Stem  angular, 
grooved,  10°  to  25°  long.  Tendrils  nearly  opposite  the  petioles.  Leaves 
thin,  cordate  at  base,  deeply  and  palmately  5-lobed,  the  lobes  acuminate 
and  denticulate.  Flowers  small,  the  staminate  ones  very  numerous,  in 
long,  axillary  racemes  or  panicles ;  the  fertile  solitary,  or  rarely  2  or  8 
together,  in  the  same  axils.  Fruit  ovoid,  green,  1'  to  2'  long,  clothetf 
with  slender  prickles.    Seeds  large,  flattish.    July  to  Sept 

II.  SICYOS,  L.  Smoothish,  climbing  annuals,  with  3-forked 
tendrils,  thin,  lobed  leaves,  and  small,  whitish,  monoecious 
flowers;  the  fertile  and  staminate  usually  from  the  same 
axils ;  the  former  in  a  long-stalked,  capitate  cluster,  the  latter 
in  a  corymbose  raceme.  Staminate  flowers,  with  a  5-toothed 
calyx,  a  rotate,  deeply  parted  corolla,  and  3  monadelphous 
stamens.  Pistillate  flowers  with  bell-shaped,  5-toothed  calyx, 
and  a  bell-shaped,  5-parted  corolla.  Ovary  1-celled,  1-ovuled. 
Style  1,  slender.  Stigmas  3.  Fruit  ovate,  membranous,  inde- 
hiscent,  covered  with  prickly  bristles  and  inclosing  1  large  seed. 

1.  S.  angulatus,  L.  One-seeded  Cucumber.  Star  Cucumber. 
A  weak,  clammy,  hairy,  climbing,  or  trailing  vine,  with  branching  stem, 
10°  to  25°  long,  and  long,  spiral,  branching  tendrils,  found  along  river 
banks  and  in  damp  places  from  Me.  to  Minn,  and  Kan.  south  to  Fla.  and 
Tex.  Leaves  roundish,  cordate,  3'  to  4'  wide,  5-angled  or  5-lobed,  the 
lobes  acute  or  acuminate  and  denticulate.  Staminate  flowers  larger  than 
the  pistillate  ones.  Fruit  6"  long,  yellowish,  sessile,  3  to  10  in  a  close 
cluster.    July  to  Sept. 

III.  LAGENARIA,  Ser.  A  softly  pubescent,  climbing  annual, 
with  2-forked  tendrils,  roundish,  cordate,  denticulate  leaves, 
and  monoecious,  axillary,  solitary,  peduncled,  musk-scented 
flowers.  Petioles  with  2  glands  at  the  apex.  Calyx  bell- 
shaped,  5-toothed.    Petals  5,  obovate  or  obcordate,  white,  with 
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greenish  veins.  Anthers  long,  contorted,  somewhat  coherent 
with  each  other.  Stigmas  3,  2-lobed,  subsessile.  Staminate 
flowers  on  very  long  peduncles  exceeding  the  leaves ;  pistillate, 
mostly  on  short  ones.  Fruit  with  a  woody  rind,  soft  flesh,  and 
obcordate,  margined,  ariled  seeds.  A  monotypic  genus,  taking 
its  name  from  the  Latin  lag&na,  a  flagon  or  bottle. 

1.  L.  vulgaris,  Ser.  Gourd.  Bottle  G.  Calabash.  A  somewhat 
clammy,  musk-scented,  free  climber,  from  tropical  Asia  and  Africa,  sup- 
posed to  be  the  gourd  of  history,  now  extensively  cultivated  in  the 
Southern  States,  and  in  warm  countries  generally.  Fruit  pale  yellow,  of 
greatly  varied  shape,  as  club-shaped,  bottle-shaped,  etc.  The  hard  rind  is 
used  for  dippers,  bottles,  etc.    July,  Aug. 

17.  CUCURBITA,  L.  Bough,  prostrate  vines,  rooting  at  the 
joints,  with  2  to  5-forked  tendrils,  mostly  lobed  leaves,  and 
large,  yellow,  monoecious,  axillary,  and  mostly  solitary  flowers. 
Calyx  6-toothed.  Corolla  bell-shaped  with  5  lobes,  coherent  at 
its  base  with  the  bell-shaped  calyx  tube.  Stamens  3,  with 
filaments  cohering  in  a  tube  except  at  the  bottom,  and  linear 
anthers  more  or  less  united  into  a  small  head.  Ovary  oblong, 
with  3  to  5  parietal  placentae,  a  short,  thick  style,  and  3  to  5 
2-lobed  stigmas.  Fruit  generally  large,  smooth,  fleshy  or  lig- 
neous, with  a  thick,  indehiscent  rind.  Seeds  many,  smooth, 
flattened,  thickened  at  the  margin. 

1.  C.  Pdpo,  L.  Pumpkin.  Squash.  Gourd.  A  running  annual, 
with  rough,  prickly  stem  and  petioles,  very  large,  dull  green,  cordate, 
3  to  5-lobed  or  -angled,  denticulate,  rough-bristly  leaves.  Staminate 
flowers  on  long  peduncles ;  pistillate  on  short  ones,  which  become  very 
hard  and  deeply  grooved  without  enlargement  next  the  ripe  fruit.  Fruit 
very  large,  roundish  or  oblong,  yellow,  the  interior  pulp  traversed  by 
coarse  threads.  Unknown  wild,  but  supposed  to  be  a  native  of  tropical 
America,  having  been  found  cultivated  as  now  in  fields  of  maize  by  the 
Indians  when  America  was  discovered.  Besides  this  original  type,  the 
common  field  Pumpkin,  used  for  pies  and  feeding  stock,  various  new 
forms  have  been  developed  by  modern  cultivation,  known  generally  as 
Squashes,  Scallop,  Summer  Crookneck,  and  Warty  Squashes  and  Gourds, 
the  last  being  the  product  of  Var.  ovifera  (C.  ovifera,  L.),  which  has  a 
slender  stem  with  smaller  leaves  and  small,  hard,  inedible,  ornamental, 
egg-shaped,  pear-shaped,  or  globular,  and  variously  colored  or  striped 
fruit.    July. 

2.  C.  moschata,  Duchesne.  Canada  Crookneck  or  Winter  Crook- 
neck  S.  A  cultivated,  running  annual,  probably  from  eastern  Asia, 
with  bright  green,  5  to  7-lobed  leaves,  downy  with  soft  hairs,  as  also  the 
peduncles,  which  are  deeply  ridged  and  conspicuously  enlarged  at  their 
junction  with  the  ripe  fruit,  the  latter  also  with  less  thready  pulp  than 
No.  I.  Fruit  pear-shaped,  club-shaped,  or  cylindrical,  often  glaucous- 
whitish  on  the  surface  and  with  green  stripes.    Edible. 

3.  C.  maxima,  Duchesne.  Winter  or  Turban  Squash.  An 
annual,  of  unknown  nativity  and  of  world-wide  cultivation,  with  orbicular 
or  kidney-shaped  leaves  usually  not  lobed.    Corolla  tube  oblong,  scarcely 
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widening  at  the  top,  and  the  lobes  large,  soft,  and  widely  spreading. 
Peduncles  soft  and  spongy,  not  enlarged  next  the  ripe  fruit,  and  not 
ribbed  or  grooved.  Fruit  rounded  or  ovate,  with  a  firm,  yellow  or  orange, 
not  thready  flesh.  The  parent  of  the  Hubbard  S.,  Boston  Marrow, 
etc. 

V.  CITRULLUS,  Schbad.  Prostrate,  Old  World  vines,  with 
2  to  3-forked  tendrils,  and  axillary,  solitary,  monoecious  flowers. 
Calyx  deeply  5-cleft,  with  short,  bell-shaped  tube  and  linear- 
lanceolate  lobes.  Corolla  with  5  deep,  wide-spreading  lobes, 
adnate  to  the  bottom  of  the  calyx.  Stamens  with  short  fila- 
ments. Stigmas  3,  kidney-shaped.  Fruit  fleshy,  with  a  firm 
rind.  Seeds  many.  Besides  an  obscure  South  African  species, 
the  one  given  below  and  the  colocynth  (C.  Colocynthis)  are 
all  that  are  known. 

1.  C.  vulgaris,  Schrad.  Watermelon.  A  slender,  hairy,  prostrate 
annual,  cultivated  extensively  in  the  Southern  States  and  from  prehistoric 
times  in  warm  countries  of  the  Old  World.  Leaves  glaucous  beneath, 
deeply  3  to  5-lobed,  with  the  lobes  sinuAte-plnnatifid.  Flowers  peduncu- 
late. Fruit  globous  or  oval,  smooth  ;  the  edible  portion  consisting  of  the 
reddish,  enlarged,  and  juicy  placentae  containing  the  seeds.  A  form  with 
very  firm  flesh  used  for  preserving  like  true  citron  of  commerce  is  the 
Citron  Melon  or  the  so-called  Citron  of  the  gardens.  Flowers,  June. 
Fruit,  Aug.,  Sept. 

VI.  CUCUMIS,  L.  Creeping  or  climbing,  Old  World  annuals 
or  perennials,  with  simple  tendrils,  and  axillary,  yellow  flowers ; 
the  fertile  solitary  and  the  sterile  clustered.  Calyx  tubular- 
bell-shaped,  with  a  5-lobed  limb.  Corolla  deeply  5-parted. 
Stamens  3,  distinct.  Style  short.  Stigmas  3,  obtuse.  Fruit 
with  fleshy  rind.     Seeds  not  margined. 

1.  C.  satlvus,  L.  Cucumber.  A  rough,  prostrate  annual  from 
southern  Asia,  with  petioled,  palmately  5-lobed  leaves,  the  lobes  acute 
and  the  middle  one  longest.  Fruit  short-stalked,  generally  elongated, 
prickly,  at  least  when  young,  becoming  smooth  and  usually  shining.  Seeds 
white.     Eaten  before  maturity.    Many  varieties  exist.    June  to  Sept. 

2.  C.  Mdlo,  L.  Mklon.  Muskmblon.  A  prostrate  annual  from 
southern  Asia,  with  rough,  hairy,  or  prickly  stem,  usually  roundish, 
heart-shaped,  sometimes  roundly  lobed,  denticulate  leaves.  Fruit  ovate 
or  subglobose,  with  a  smooth  rind  and  the  sweet,  edible  flesh  between  it 
and  the  watery  placentae  containing  the  seeds. 

Var.  Cantaluplnsis,  Naud.,  is  the  Cantaloups  or  Rook  Melon,  with 
more  or  less  warty,  often  furrowed,  fruits,  the  specific  and  common  name 
being  derived  from  Cantaluppi,  a  former  country  seat  of  the  Pope,  where 
it  was  first  introduced  from  Armenia. 

Var.  flexubsus,  Naud.,  the  Snake  Cucumber,  has  a  long,  variously 
curved,  greenish  fruit,  often  2°  to  8°  long  and  1'  to  3'  in  diameter. 

3.  C.  Anguria,  L.  West  Indian  or  Burr  Gherkin.  An  n«n^^l 
supposed  to  be  tropical  American,  with  slender,  hispid  stems,  and  rough, 
deeply  8  to  6-lobed,  cordate  leaves,  the  lobes  narrowly  obovate  or  spatu- 
late.    Flowers  small,  usually  solitary,  long-stalked.    Fruit  rough,  spiny, 
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globose  or  ellipsoidal,  1'  to  2'  long.  Cultivated  as  an  oddity  and  also  for 
pickles ;  not,  however,  the  Gherkins  of  mixed  pickles,  which  are  young 
cucumbers.    Called  also  Gooseberry  Gourd. 

Order  45.    BEGONIACE M— Begonia  Family 

Herbs  or  somewhat  shrubby  plants,  with  succulent 
stems,  alternate,  oblique,  usually  cordate  or  ovate-cordate 
leaves,  large  caducous  stipules,  and  monoecious  flowers  in 
clusters  on  axillary  peduncles.  Sepals  and  petals  similarly 
colored.  Stamens  many.  Ovary  inferior,  8-celled,  with 
3  large  or  double  placentae  meeting  in  the  axis,  S-winged 
or  8-angled,  with  3  styles.  Fruit  a  capsule  with  very 
many,  minute  seeds. 

L  BEGONIA,  L.  Elephant's  Ear.  Begonia.  Tropical 
plants,  cultivated  for  ornament  in  houses,  conservatories,  etc, 
with  characteristics  mostly  given  in  those  of  the  family  of 
which  it  is  the  main,  if  not  the  only,  genus  now  recognized. 
Further :  staminate  and  pistillate  flowers  usually  in  the  same 
cluster ;  the  former  usually  with  2  sepals  and  2  petals ;  the 
latter  with  2  sepals  and  3  to  5  or  sometimes  no  petals.  Stamens 
with  short  filaments. 

1.  B.  Rex,  Putz.  A  stemless  perennial  from  India,  with  a  creeping, 
fleshy,  subterranean  rootstock,  long,  round,  red,  bristly  leafstalks,  and 
broad,  ovate,  cordate,  oblique,  hairy  leaves  8'  to  12'  long,  with  toothed 
margins  and  a  dark  metallic,  olive-green  surface,  ornamented  with  a  broad 
silvery  band  running  all  round  about  I'  from  the  edge.  Flowers  rather 
large,  pale  rose-colored,  in  erect,  branching,  peduncled  cymes.  Capsules 
3-angled,  with  2  short  wings  and  1  long  one.  The  principal  parent  of 
many  ornamental-leaved  begonias. 

2.  B.  Bvansiana,  Andr.  (B.  DfscoLOR,  Willd.)  An  old-fashioned, 
nearly  hardy  perennial  from  China  and  Japan,  with  smooth,  branching, 
succulent  stem,  2°  high,  and  large,  somewhat  angular,  oblique,  cordate- 
ovate  leaves,  green  and  somewhat  bristly-hairy  above  and  red  beneath, 
on  red  petioles.  Flowers  many,  pink  throughout  except  the  yellow  an- 
thers and  stigmas,  on  branching,  axillary  peduncles. 

3.  B.  manicata,  Bronon.  A  wintes-bfossoming,  hothouse  plant  from 
Mexico,  with  short,  fleshy,  twisted,  erect  or  ascending  stem,  and  obliquely 
cordate,  ovate-acute,  dentate-ciliate,  thick,  fleshy  leaves,  smooth  and 
green  on  both  sides,  6'  to  8'  long ;  the  shining  green  nerves  beneath  and 
the  upper  part  of  the  long  petioles  clothed  with  fleshy,  scale-like  hairs. 
Flowers  many,  small,  pink,  with  2  sepals,  usually  no  petals,  in  loose  pani- 
cles on  long,  naked  peduncles.    Capsule  wings  nearly  equal. 

4.  B.  coccinea,  Hook.  A  somewhat  shrubby  plant  from  Brazil,  with 
a  tall,  succulent,  suberect  stem,  and  oblique,  ovate-oblong,  angular,  pointed 
leaves  4'  to  6'  long,  glossy  above  and  green  on  both  sides,  with  red,  wavy, 
toothed  margins,  on  short  petioles.  Flowers  deep  coral-red  on  red  pedi- 
cels In  pendulous  racemes.  Male  flowers  6"  wide,  with  2  sepals  and  2 
petals :  female  with  a  very  long  ovary.    Wings  short,  subequai.   Summer. 
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5.  B.  incarnata,  Lihk  and  Otto.  A  winter-blooming,  hothouse  plant 
from  Mexico,  with  smooth,  fleshy,  erect  stem,  2°  to  3°  high,  the  nodes 
swollen,  reddish,  and  spotted,  and  obliquely  cordate,  lanceolate,  acumi- 
nate, toothed,  green  leaves  on  short,  smooth  petioles.  Flowers  many, 
rose-colored,  drooping,  large,  the  male  18"  wide,  with  2  sepals  and  2 
petals ;  female  with  2  sepals  and  8  petals. 

6.  B.  semperfldrens,  Link  and  Otto.  A  long-blooming  plant  from 
Brazil,  with  a  stout,  smooth,  fleshy,  erect,  reddish-green  stem,  0'  to  18' 
high,  and  round-ovate,  subcordate,  acute,  serrate-ciliate,  smooth,  shining, 
pale  green  leaves.  Flowers  white  or  rose-colored,  in  small  clusters  on 
axillary  peduncles.  Male  flowers  with  2  sepals  and  2  petals ;  female  with 
2  sepals  and  3  petals.  Capsule  green,  with  reddish- tinged  wings  ;  1  long 
and  2  short  ones.    Summer  and  autumn. 


Order  46.    CACTACEJB  —  Cactus  Family 

Fleshy  plants,  remarkable  for  their  curious  stems,  their 
lack  of  leaves,  which  is  supplied  by  their  fleshy  rind  and 
their  abounding,  clustered  spines.  Flowers  perfect,  regular, 
sessile,  terminal  or  lateral,  usually  showy,  solitary,  and 
ephemeral.  Sepals  and  petals  many,  epigynous,  imbri- 
cated in  several  rows,  and  gradually  passing  into  one 
another.  Stamens  very  many,  with  long  filaments  inserted 
on  the  base  of  the  petals.  Style  1,  slender.  Stigmas  sev- 
eral or  many.  Ovary  1-celled,  with  several  parietal  pla- 
centae. Fruit  a  berry,  usually  fleshy.  Seeds  many. 
Except  one  species  or  Bhipsalis,  the  whole  family — about 
20  genera  and  1000  species  —  belong  originally  to  the 
New  World. 

Key  to  Genera 

Stem  jointed.    Calyx  tube  not  prolonged  beyond  the  oruj      .       . .     OPUHT1A       1 

Stem  jointed.    Calyx  tube  extending  beyond  the  ovary     .       •       PHYLL0GACTU8     II 
Stem  not  jointed CBRBU8    III 

I.  OPUNTIA,  Tottrn.  Prickly  Pear.  Perennial,  shrub- 
like plants,  with  jointed,  branching  stems,  the  joints  mostly 
flattened  and  fleshy  but  ultimately  becoming  cylindrical  and 
woody,  and  small,  deciduous  leaves  subtending  fascicles  of 
barbed  prickles  and  sometimes  spines  regularly  arranged  on 
the  surface.  Sepals  and  petals  many,  adnate  to  the  ovary,  not 
cohering  in  a  tube  beyond  it,  but  spreading,  the  outer  generally 
narrower  than  the  inner.  Stamens  very  many,  in  a  dense 
central  cluster.  Stigma  with  5  to  7  erect  rays.  Berry  pear- 
shaped  or  egg-shaped,  often  prickly. 

1.  0.  vulgaris,  Mill.  Common  or  Eastern  P.  P.  Found  In  dry,  sandy 
soils  or  on  rooks  near  the  coast  from  Mass.  to  Fla.,  and  often  cultivated. 
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Joints  pale  green,  obovate  to  orbicular,  4'  to  8' long.  Leaves  awl-shaped, 
generally  oppressed,  2"  to  3"  long ;  bristles  short,  greenish  or  yellowish  ; 
spines,  when  present,  usually  solitary.  Flowers  pale  yellow,  2'  to  3'  wide, 
with  7  to  9  petals.  Fruit  obovoid,  12"  to  18"  long,  red,  edible.  June  to 
Aug. 

2.  0.  Rafintsquii,  Engklm.  Wkstbbh  P.  P.  A  plant  similar  to  the 
preceding,  found  in  similar  habitats  from  Mich,  to  Minn,  south  to  Tenn., 
Mo.,  and  Tex.,  and  also  along  the  coast  from  Mass.  to  Fla.  Joints  dark 
green,  broadly  obovate  to  suborbicular,  3;  to  6'  long.  Leaves  spreading, 
8"  to  6"  long ;  bristles  reddish-brown  ;  spines  1  to  4,  with  one  9"  to  12" 
long.  Flowers  80"  to  40"  wide,  yellow,  often  reddish  at  the  center,  with 
10  to  12  petals.  Fruit  club-shaped,  18"  to  24"  long,  not  spiny,  edible. 
Several  varieties  are  cultivated.    June  to  Aug. 

3.  0.  Missouriensis,  DC.  A  very  variable,  prostrate  plant,  in  prairies 
and  dry  soils  from  Wis.  to  Mo.  and  westward.  Joints  light  green, 
broadly  obovate  to  orbicular,  2'  to  6'  long,  flat,  tubercled,  and  covered 
with  clusters  of  5  to  10  slender,  radiating  spines  1'  to  2'  long,  in  tufts  of 
fine,  whitish  bristles,  subtended  by  leaves  1"  to  2"  long.  Flowers  light 
yellow,  2;  to  3'  wide.  Fruit  broadly  ovate  to  subglobous,  dry,  very 
prickly,  1'  or  more  long,  inedible.    May,  June. 

II.  PHYLL0CACTUS,  Link.  Shrubby,  tropical  plants,  with 
jointed,  flat  stems  and  branches,  the  joints  of  the  stems  becom- 
ing cylindrical  with  age,  all  the  joints  crenate  or  notched  on  the 
margins  and  the  notches  bearing  flowers.  Calyx  tube  long,  slen- 
der, smooth ;  lobes  remotely  scattered,  colored.  Petals  many, 
rarely  few,  spreading.  Stigma  many-rayed.  Fruit  baccate, 
angular,  smooth,  ribbed.  Of  about  a  dozen  recognized  species, 
those  in  common  cultivation  have  so  hybridized  that  accurate 
description  of  them  is  scarcely  practicable. 

1.  P.  Ackermlnni,  Link.  A  handsome  plant  from  Mexico,  cultivated 
in  many  varieties,  with  numerous  flat,  deeply  crenate  stems,  sometimes 
3°  long,  with  branches  1°  or  less.  Flowers  6'  to  8'  wide,  with  very  short 
tube,  rich,  crimson  shining  petals,  the  outer  ones  lighter-colored,  and 
long,  curved  stamens  almost  hiding  the  stigma. 

III.  CEREUS,  DC.  Shrubs  or  trees,  fleshy  when  young, 
many  of  them  becoming  woody  with  age,  remarkable  for  the 
variety  and  grotesqueness  of  their  forms  as  well  as  for  the 
beauty  of  their  flowers.  Their  forms  range  from  erect,  col- 
umnar, and  tree-like  to  almost  globular  and  to  creeping  and 
climbing;  in  most,  if  not  all,  however,  with  stems  ribbed,  fluted, 
or  angled  lengthwise,  and  armed  with  radiating  spines  regularly 
arranged  in  clusters  along  the  ridges  or  angles.  Flowers  often 
nocturnal.  Calyx  tube  much  produced  beyond  the  ovary; 
lobes  many,  spirally  imbricated;  the  exterior  scale-like,  the 
interior  elongated.  Petals  indefinite,  spreading.  Fruit  scaly. 
The  largest  cactuses  belong  to  this  genus,  which  includes  the 
Giant  Cactus  (Cereus  giganteus)  of  Arizona  and  Lower  California. 


Digitized  by  VjOOQ IC 


168  OBDBR  46.    CACTACE.® 

1.  C.  speciosfssimus,  DC.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  5-winged  or  -angled  stems, 
2°  to  6°  long,  V  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandifldrus,  DC.  Common  Night-blooming  Cere  us.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  1'  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 


Order  47.    UMBELLIFERJB  —  Parsley  Family 

Serbs,  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnate  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  dkenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittce,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  The  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

Learea  simple,  ditto*.    Flowers  in  beads  ......      BRYHGIUM  I 

Leaves  simple,  ovate  and  perfoliate BUPLEURUM  II 

Leaves  palmately  compound.    UmbeUets  capltete     ....        SAHICULA  III 
Leaves  ternately  or  pinnately  compound,  deoompound  or  dissected,    (a) 

a.  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       •       .    DAUCUS  IV 
a.  Fruit  with  no  secondary  ribs,    (b) 

b.  All  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  AU  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .       .       THASPIUM  VI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

o.  Flowers  yellow PASTIWACA  VIII 

o.  Flowers  white ;  outer  ones  larger  and  irregular     .       .       .   HBRACLEUM  IX 

c  Flowers  white  or  greenish ;  all  alike ANGELICA  X 

d.  Flowers  yellow ZIZIA  VII 

d.  Flowers  white  or  whitish,    (e) 

e.  Nearly  stemless  herbs,  with  ternately  deoompound  leaves  .       .        BRIGBNIA  XI 

e.  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUM  XIII 

©.  Cultivated  herbs,  with  ultimate  leaf  segments  linear    ....     CARUM  XIV 

I.  ERYNGIUM,  Toubn.  Eryngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  leaves, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent.  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  E.  yuccaef 51ium,  Mx.  (E.  aquAticcm,  L.)  Rattlesnake  Master. 
Button  Snakbroot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  bractlets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  bracts,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept. 

2.  B.  Virginiinum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined ;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  linear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept. 

II.    BUPLEURUM,  L.     Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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in  compound  umbels.  Calyx  teeth  obsolete.  Fruit'  flattened 
laterally,  ovate-oblong.  Carpels  5-ribbecL  Stylopodium  promi- 
nent, flat.     Oil  tubes  wanting  or  continuous  about  seed  cavity. 

1.  B.  rotundifdlium,  L.  HareVear.  Thorodghwax.  A  Euro- 
pean annual,  with  erect,  branching  stem,  1°  to  2°  high,  naturalized  and 
very  common  in  fields  and  cultivated  grounds  from  N.  Y.  to  8.  Dak.  south 
to  N.C.  and  Ark.  Leaves  roundish-ovate,  obtuse,  mucronate,  perfoliate, 
V  to  3'  long,  very  smooth.  Flowers  small,  yellow.  Involucre  none.  In- 
volucels  of  5  ovate,  mucronate  bracts  longer  than  the  umbellets.  Fruit 
with  slender  ribs  and  no  oil  tubes.  Umbels  6  to  9-rayecL  Called  also 
Thoroughwort  and  Modesty.    July,  Aug. 

HI.  SANICULA,  L.  Sakicle.  Herbs,  mostly  smooth  peren- 
nials, with  mostly  palmately  compound  leaves  and  greenish- 
yellow,  white,  or  purplish  flowers.  Umbels  nearly  simple,  with 
few  rays  and  the  umbellets  in  heads.  Flowers  perfect  and 
staminate,  sessile  and  pediceled.  Calyx  teeth  distinct,  persist- 
ent. Fruit  subglobose,  covered  with  hooked  bristles,  or  tuber- 
culate.    Stylopodium  and  ribs  wanting.    Oil  tubes  present. 

1.  S.  Marilandica,  L.  Black  Snake  root.  A  rather  stout  perennial, 
1°  to  3°  high,  of  rich  woods  and  thickets  from  Me.  to  Dak.  south  to  Ga^ 
Tenn. ,  and  Kan.  Leaves  digitately  5  to  7-parted,  with  oblong  or  oblanceo- 
late,  incisely  serrate  segments  2'  to  6'  long ;  radical  ones  long-petioled ; 
cauline  sessile  or  nearly  so.  Involucre  of  5  to  6  leaf-like  bracts ;  involu- 
cels  bractlets.  Staminate  flowers  many,  pediceled,  sometimes  in  separate 
heads'  fertile  ones  sessile.  Styles  slender,  longer  than  the  bristles,  re- 
curved.    Umbels  often  proliferous.    May  to  July. 

2.  S.  Canadensis,  L.  A  perennial,  1°  to  4°  high,  common  in  dry 
woods  from  Mass.  to  Neb.  south  to  Fla.  and  Tex.  It  differs  from  No.  1 
in  having  the  staminate  flowers  few  and  shorter  than  the  fertile,  never  in 
separate  heads;  the  fruit  smaller  and  the  styles  shorter  than  the  bristles. 
Stem  leafy,  with  petioled,  8  to  5-parted  leaves ;  segments  ovate,  mucro- 
nate-serrate,  thin,  1'  to  3'  long.    June  to  Aug. 

IV.  DAUCUS,  L.  Bristly  annuals  or  biennials,  with  pin- 
nately  decompound  leaves,  leafy  and  cleft,  involucral  bracts, 
and  usually  wbite  flowers  in  compound  umbels.  Calyx  teeth 
obsolete.  Petals  with  inflected  point ;  the  2  outer  often  larger. 
Fruit  oblong,  flattened  dorsally.  Carpels  with  5  slender,  bristly, 
primary  ribs,  and  4  more  prominent,  secondary  ones,  winged 
and  bearing  a  row  of  barbed  prickles.  Stylopodium  depressed 
or  wanting.  Oil  tubes  4  beneath  the  secondary  ribs ;  2  next 
the  commissure. 

1.  D.  Carota,  L.  Wild  Carrot.  An  Old  World  biennial,  said  to 
be  the  original  of  the  cultivated  carrot,  naturalized  as  a  weed  in  fields 
and  waste  places  everywhere.  Stem  erect,  1°  to  3°  high,  hispid,  branch- 
ing. Leaves  2  to  8-pinnately  divided,  with  ultimate  segments  linear  or 
lanceolate  and  cuspidate.  Umbels  dense,  2'  to  4'  wide,  concave,  conni- 
vent  when  mature,  suggesting  a  bird's  nest    Flowers  white ;  central  one 
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of  the  umbel  generally  purple.    Often  called  also  Queen  Anne* 8  Lace  and 
Bird's  Nest. 

V.  OSMORRHIZA,  Raf.  Smooth  to  hirsute  perennials,  from 
thick,  aromatic  roots,  1°  to  3°  high,  with  ternately  decompound 
leaves,  and  white  or  purple  flowers  in  few-rayed  and  few-fruited 
umbels.  Calyx  teeth  obsolete.  Petals  oblong,  point  inflexed. 
Fruit  linear  to  oblong,  tapering  at  base,  with  5  equal,  bristly 
ribs.  Stylopodium  conical  or  depressed.  Oil  tubes  obsolete 
in  mature  fruit. 

1.  0.  longfstylis,  DC.  Sweet  Cicely.  A  stout,  slightly  pubescent, 
at  length  smooth  perennial,  1°  to  3°  high,  from  sweet,  aromatic  roots, 
common  in  woods  from  Me.  to  Dak.  south  to  Ala.,  Tenn.,  and  Kan. 
Leaves  2  to  S-ternate,  leaflets  2'  to  3'  long,  acuminate,  cleft,  and  toothed. 
Umbels  with  4  to  6  stout  rays  1'  to  2'  long;  pedicels  3"  to  10"  long. 
Fruit  blackish,  6"  long,  1"  wide,  crowned  with  the  slender,  conical 
stylopodium  and  the  filiform,  persistent  styles  1"  long  or  more.  Root  of 
an  agreeable,  spicy  flavor.  The  leaves  also,  when  bruised,  give  off  a 
spicy  odor.     May,  June. 

2.  0.  brerisrylis,  DC.  A  perennial,  common  in  woods  from  Me.  to 
Minn,  south  to  N.C.  and  Ala.,  similar  to  the  preceding,  but  villous- 
pubescent  in  all  its  parts,  and  with  the  styles  short  and  convergent.  *  The 
root  also  is  less  spicy  in  flavor  or  disagreeable.    May,  June. 

VI.  THASPIUM,  Nutt.  Meadow  Parsnip.  Perennials, 
with  ternately  compound  leaves,  or  the  lower  ones  simple, 
broad,  serrate,  or  toothed  leaflets,  and  yellow  or  purple  flowers 
in  compound  umbels,  usually  with  no  involucres,  and  the  in- 
volucels  of  small  bracts.  Calyx  teeth  conspicuous.  Fruit 
ovoid  to  oblong.  Carpels  with  some  or  all  of  the  ribs  strongly 
winged.  Stylopodium  wanting.  Styles  long.  Oil  tubes  soli- 
tary between  the  ribs  and  2  next  the  commissure. 

1.  T.  aureum,  Nutt.  Golden  Alexanders.  A  smooth  perennial, 
1°  to  2°  high,  in  thickets  and  woodlands  from  New  Eng.  to  Ga.  and  west- 
ward. Radical  leaves  mostly  cordate,  serrate.  Stem  leaves  1-ternate, 
rarely  2-ternate ;  leaflets  ovate  to  lanceolate,  serrate,  V  to  2'  long,  with 
round  or  tapering  base.  Flowers  deep  yellow.  Fruit  globose-ovoid, 
about  2"  long,  with  all  the  ribs  strongly  winged.  Very  variable.  June, 
July.  Var.  trifoliatum,  Coclt.  and  Rose,  1887,  with  crenate  or  crenately- 
toothed  leaves  and  leaflets,  is  common  from  Ohio  westward.  Var.  atro- 
purptireum,  Coult.  and  Rose,  1887,  with  dark  purple  flowers,  occurs 
through  the  same  range  as  the  type. 

2.  T.  barbinode,  Nutt.  Hairt-jointed  Meadow  Parsnip.  A 
loosely  branched,  erect  perennial,  2°  to  4°  high,  with  pubescent  joints,  found 
along  streams  from  N.Y.  to  Minn,  south  to  Fla.,  Ky.,  and  Kan.  Stem 
angular,  grooved.  Leaves  1  to  3-ternate,  2'  to  6'  long ;  leaflets  mostly 
ovate,  acute,  coarsely  toothed  or  incisely  serrate,  with  entire  cuneate  base, 
or  sometimes  ternately  cleft  or  parted.  Flowers  pale  yellow.  Fruit 
broadly  oblong,  about  3"  long,  with  6  or  7  of  the  ribs  strongly  winged. 
May,  June. 

brief  flora  — 11 
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VII.  ZIZIA,  Koch.  Smooth  perennials,  resembling  those  of 
Tha.8pium  in  leaves,  simple  to  ternately  compound ;  in  umbels 
without  involucres  and  with  involucels  of  small  bractlets,  and 
in  their  yellow  flowers.  They  have,  however,  the  central 
flower  and  fruit  of  each  umbellet  sessile.  In  calyx  teeth,  fruit, 
styles,  and  stylopodium  they  are  also  similar ;  but  the  carpels 
have  prominent  JUiform  ribs  not  at  all  winged,  and  an  additional 
small  oil  tube  in  each  rib. 

1.  L.  a&rea,  Koch.  Early  Meadow  Parsnip  or  Golden  Alex- 
anders. An  erect  perennial,  1°  to  8°  high,  flowering  in  early  spring  in 
open  prairies  and  upland  meadows  from  Me.  to  S.  Dak.  south  to  Fla. 
and  Tex.  Uppermost  leaves  1-ternate,  on  short-winged  petioles ;  lower 
and  radical  ones  2  to  3-ternate  on  long  petioles.  Leaflets  in  all  oblong- 
ovate  to  lanceolate,  sharply  serrate.  Rays  about  20,  stiff,  ascending, 
unequal,  1'  to  2'  long.    Fruit  oblong,  about  2/;  long.    April  to  June. 

VHI.  PASTINACA,  L.  Tall,  smooth,  stout,  Old  World  bien- 
nials or  annuals,  with  thick  roots,  pinnately  compound  leaves, 
and  yellow  flowers  in  compound  umbels ;  involucre  and  invol- 
ucels usually  wanting.  Calyx  teeth  obsolete.  Stylopodium 
depressed.  Fruit  oval,  greatly  flattened  dorsally;  dorsal  ribs 
very  weak;  lateral  ones  strongly  winged,  and  those  of  the  2 
carpels  lying  close  together  making  the  fruit  2-winged.  Oil  tubes 
solitary  between  the  ribs;  2  to  4  next  the  commissure;  all 
about  half  as  long  as  the  carpels. 

1.  P.  sativa,  L.  Parsnip.  A  robust,  European  biennial  or  annual, 
with  angular,  furrowed  stem,  3°  to  6°  high,  cultivated  for  its  fleshy,  spindle- 
shaped  root  since  the  days  of  ancient  Home  and  naturalized  as  a  common 
weed  in  waste  places  everywhere  in  our  area.  Leaves  downy  beneath, 
odd-pinnate ;  lower  and  radical  ones  petioled,  12'  to  18'  long,  with  3  to  4 
pairs  of  sessile,  oblong,  sharply  toothed  and  cut  leaflets,  the  terminal  one 
3-lobed.  Flowers  yellow,  small,  in  large,  terminal  umbels.  Fruit  2"  to 
3"  long,  flat.  In  its  wild  state  the  root  is  hard,  diminished  in  size,  acrid, 
and  poisonous.    June  to  Sept. 

IX.  HERACLEUM,  L.  Cow  Parsnip.  Tall,  stout  perennials, 
with  large,  ternately  compound  leaves,  and  compound  umbels 
of  white  flowers.  Bracts  of  involucre  deciduous  or  none; 
those  of  the  involucels  many  and  linear.  Calyx  teeth  small, 
acute,  or  obsolete.  Petals  obcordate,  with  inflexed  point; 
often  with  the  outer  ones  larger  and  2-cleft.  Stylopodium 
thick,  conical.  Fruit,  ribs,  and  oil  tubes  the  same  as  in  Pas- 
tinaca. 

1.  H.  lanatum,  Mx.  American  C.  P.  A  very  stout,  coarse, 
woolly-pubescent  perennial,  4°  to  8°  high,  of  wet  grounds  from  Me.  to 
Dak.  south  to  N.C.,  Tenn.,  and  Mo.  Stem  furrowed,  branching.  Leaves 
on  much  dilated,  channeled  petioles,  ternate ;  leaflets  stalked,  round* 
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cordate,  8f  to  8f  wide,  irregularly  cut-lobed  and  serrated.  Umbels  6r  to 
12'  wide,  with  10  to  30  stout  rays.  Fruit  broadly  oval,  4"  to  6"  long, 
somewhat  pubescent.    June,  July. 

X.  ANGELICA,  L.  Stout  perennials,  with  usually  ternate- 
pinnately  compound  leaves,  and  mostly  white  flowers  in  large, 
terminal,  compound  umbels.  Involucre  none  or  scanty.  In- 
volucels  of  small  bractlets  or  none.  Calyx  teeth  obsolete. 
Petals  with  inflexed  tip.  Fruit  very  much  flattened  dorsally ; 
all  the  ribs  strong ;  lateral  ones  also  broadly  winged ;  those  of 
the  2  carpels  divergent,  making  the  fruit  4-winged,  thus  differ- 
ing from  Pastinaca  and  Heracleum.  Stylopodium  conical. 
Oil  tubes  1  to  several  between  the  ribs  ;  2  to  10  next  the  com- 
missure. 

1.  A.  villosa,  Walt.  (Archangelica  hirsota,  Tore,  and  Gray.) 
Pubescent  Angelica.  A  somewhat  slender,  erect  perennial,  2°  to  66 
high,  found  in  rocky  woods  and  dry  soils  from  Conn,  to  Minn,  south  to 
Fla.,  Miss.,  and  Mo.  Stem  striate,  with  the  upper  part  and  the  umbels 
tomentose  or  pubescent.  Leaves  on  petioles  6'  to  10'  long,  2  to  3-ternately 
or  2  to  3-pin nately  divided,  with  thickish,  lanceolate  to  oblong,  serrate 
leaflets  1'  to  2'  long.  Umbels  2'  to  4'  wide,  on  long,  velvety  peduncles ; 
with  7  to  30  slender  rays  1'  to  2'  long.  Fruit  broadly  oval,  2"  to  3"  long, 
pubescent,  with  lateral  wings  as  broad  as  the  carpels.  Oil  tubes  usually 
several  between  the  ribs.    July,  Aug. 

2.  A.  atropurpurea,  L.  Great  or  Purple-stemmed  A.  A  very 
stout,  smooth,  strong-scented  perennial,  with  glaucous,  furrowed,  dark 
purple  stem,  4°  to  6°  high,  in  swampy  and  moist  grounds  and  along  low 
river  banks  from  Me.  to  Minn,  south  to  Del.  and  111.  Leaves  on  large, 
inflated,  channeled  petioles  temately,  then  pinnately,  compound,  with  5  to 
7  thin,  ovate,  sharply  cut,  mucronate-serrate  leaflets  1'  to  2'  long.  Um- 
bels with  10  to  25  rays  1'  to  3'  long,  no  involucre,  and  involucels,  a  few 
short,  subulate  bractlets.  Flowers  greenish-white.  Fruit  oblong,  smooth, 
3"  long ;  lateral  wings  half  as  wide  as  the  carpel.  Oil  tubes  25  to  30,  con- 
tinuous ;  8  to  10  next  the  commissure.  One  of  the  largest  of  the  Umbel- 
Itfera,  noted  for  aromatic  properties.    June,  July. 

XI.  ERIGENIA,  Nutt.  A  low,  smooth,  nearly  stemless  per- 
ennial, from  a  deep  tuber,  with  temately  decompound  leaves, 
and  white  flowers  in  small,  compact,  compound  umbels.  Calyx 
teeth  obsolete.  Petals  flat,  entire,  obovate  or  spatulate.  Fruit 
flattened  laterally,  nearly  orbicular,  notched  at  apex  and  base 
by  the  incurving  of  the  nearly  kidney-shaped  carpels.  Ribs  5, 
slender.  Oil  tubes  several  between  the  ribs,  9  to  11  next  the 
commissure.  Seed  face  concave  lengthwise  and  crosswise.  A 
monotypic  genus  named  from  its  early  flowering,  Spring-born. 

1.  E.  bulbosa,  Nctt.  Harbinger  of  Spring.  Pepper  and  Salt. 
A  hardy  and  interesting  little  plant,  of  the  earliest  spring,  4'  to  6'  high,  on 
shady  banks  from  western  N.Y.  to  Wis.  and  southeastern  Minn,  south  to 
Md.,  Ala.,  and  Kan.   Leaves  2  to  4 ;  lowest  one  radical,  3-ternately  decom- 
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pound,  ultimate  segments  oblong ;  upper  ones  similar  but  2-ternate  and 
involucrate  to  a  2  to  4-rayed  umbel  of  white  flowers,  with  dark  brown  or 
purple  anthers,  the  occasion  of  one  of  its  popular  names.    March,  April. 

XII.  CICUTA,  L.  Water  Hemlock.  Cowbane.  Tall, 
smooth,  poisonous,  marsh  perennials,  with  p innately  compound 
leaves,  serrate  leaflets,  and  white  flowers  in  compound,  terminal 
umbels;  involucres  usually  wanting,  involucels  of  several  small 
bractlets.  Calyx  teeth  pointed,  prominent.  Petals  obcordate, 
tips  inflected.  Fruit  flattened  laterally,  oblong  to  orbicular, 
smooth,  with  10  strong,  flattish  ribs.  Oil  tubes  solitary  be- 
tween the  ribs ;  2  next  the  commissure  in  each  carpel.  Stylo- 
podium  low. 

1.  C.  macuttta,  L.  American  W.  H.  or  C.  An  erect,  branching 
herb,  3°  to  6°  high,  with  stout,  hollow  stem  streaked  with  purple,  found  in 
swamps  and  low  grounds  from  Me.  to  Dak.  south  to  Fla.  and  Mo.  Roots 
several,  fleshy,  clustered,  ovoid  or  oblong,  poisonous  tubers.  Leaves 
large,  triangular  In  outline,  2  to  S-pinnate,  lower  ones  long-petioled ;  leaf- 
lets thin,  lanceolate  to  elliptic-lanceolate,  2'  to  5'  long,  coarsely  and 
sharply  serrate  ;  the  veins  ending  in  the  notches.  Fruit  ovoid  or  oval,  2'' 
long,  crowned  with  the  persistent  caryx  and  styles.    July,  Aug. 

2.  C.  bulbffera,  L.  Bulb-bearing  W.  H.  A  slender,  very  branching 
herb,  1°  to  3°  high,  with  a  terete,  green,  striate  stem,  common  in  swamps 
and  wet  meadows  from  Me.  to  Del.  west  to  Ind.,  Iowa,  and  Minn.  Leaves 
2  to  3-pinnate,  or  sometimes  apparently  ternate,  with  linear,  sparingly 
toothed  leaflets  V  to  2'  long;  upper  leaves  with  bulblets  clustered  in  their 
axils  (bulbifera).    Fruit  seldom  maturing,  1"  long.    July  to  Sept 

XIII.  CONIUM,  L.  Poison  Hemlock.  Tall,  smooth,  poi- 
sonous, Old  World  biennials,  with  large,  decompound  leaves 
and  small  white  flowers  in  compound  umbels ;  involucres  and 
involucels  of  3  to  5  narrow  bracts,  those  of  the  involucels  one- 
sided. Calyx  teeth  obsolete.  Petals  obcordate  with  inflexed 
point.  Stylopodium  conical.  Fruit  broadly  oval,  smooth, 
slightly  flattened  laterally  with  strong,  wavy,  crenulate  ribs  and 
no  oil  tubes.  An  African  species  and  the  one  below  make  up 
the  genus. 

1.  C.  maculatum,  L.  A  branching  herb,  with  a  shining,  hollow, purple- 
spotted  stem,  2° to  6°  high,  naturalized  from  Europe  in  waste  places  from 
Me.  to  Iowa  and  Minn,  south  to  Del.  and  Ind.  Lower  and  radical  leaves 
petioled,  upper  ones  nearly  or  entirely  sessile ;  all  2  to  3-pinnate,  with  thin, 
ovate  or  lanceolate,  pinnatifid  leaflets  of  a  nauseous  odor  when  bruised. 
Fruit  about  1"  wide,  the  wavy  ribs  conspicuous  when  dry.  A  virulent 
poison,  used  in  medicine,  and  supposed  to  be  the  hemlock  of  the  infusion 
used  by  the  ancient  Greeks  in  capital  punishment,  whence  the  generic 
name.    July,  Aug. 

XIV.  CARUM,  L.  Smooth,  slender,  erect  herbs,  with  pinnate 
or  pinnatifid  leaves,  and  compound  umbels  of  white  or  yellow- 
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ish  flowers.  Calyx  teeth  minute.  Petals  obovate,  with  inflexed 
point.  Stylopodium  conical.  Fruit  ovate  or  oblong,  flattened 
laterally,  smooth;  ribs  filiform  or  inconspicuous;  oil  tubes 
solitary  between  the  ribs;  2  to  6  next  the  commissure. 

1.  C.  Carui,  L.  Caraway.  A  European  biennial  or  annual,  some- 
times perennial,  1°  to  2°  high,  cultivated  for  its  aromatic  fruit  ("  seeds  ") 
used  in  cookery,  and  sometimes  for  its  edible  young  shoots  and  leaves, 
and  somewhat  escaped  and  naturalized.  Stem  smooth,  striate,  branched, 
1°  to  2°  high.  Leaves  pinnately  compound,  with  very  many,  linear  seg- 
ments; radical  and  lower  ones  long-petioled,  the  latter  with  clasping 
sheaths ;  the  uppermost  nearly  sessile.  Flowers  white.  Umbels  1'  to  3' 
wide,  on  long  peduncles,  with  7  to  10  rays  6"  to  12"  long.  Involucre  of 
1  to  3  linear  bracts,  or  wanting,  involucels  usually  none.  Fruit,  "cara- 
way seed,"  oblong,  about  2/;  long.    May  to  July. 


Order  48.    ARALIACEiB  —  Ginseng  Family 

Herbs,  shrubs,  or  trees,  closely  allied  to  the  Umbelliferce 
in  leaves,  inflorescence,  and  flowers,  but  with  the  styles  and 
cells  of  the  ovary  usually  more  than  2,  generally  3  to  5. 
Cells  1-ovuled.  Fruit  a  3  to  5-celled  berry  or  drupe. 
Seeds  albuminous. 

Key  to  Genera 

Leaves  alternate,  pinnate.    Umbels  more  than  one ARALIA       I 

Leaves  whorled,  palmate.    Umbel  only  one PANAX     II 

Leaves  simple.    Umbels  more  than  one.    Climbers HBDERA    III 

I.  ARALIA.  Perennial  herbs,  shrubs,  or  trees,  with  alter- 
nate, decompound  leaves,  and  small,  white  or  greenish,  mostly 
perfect  flowers  in  several  to  many,  simple  umbels,  variously 
arranged.  Flowers  somewhat  polygamous.  Calyx  tube  adher- 
ent, limb  5-toothed  or  nearly  obsolete.  Petals  5,  spreading, 
epigynous,  alternate,  with  the  5  epigynous  stamens.  Styles  5. 
Fruit  a  5-celled,  5-seeded  berry  crowned  with  the  styb«,  usually 
5-lobed  when  dry. 

Plants  1°  to  2°  high,  with  2  to  7  terminal  or  eorymbed  umbels .       .       .       .        Nos.  1,  2 
Plants  8°  to  12°  high,  with  many  panicled  or  racemed  umbels  ....         Nob.  8,  4 

1.  A.  nudicaulis,  L.  Wild  Sarsaparilla.  Small  Spikenard.  A 
nearly  steniless,  perennial  herb,  of  rich,  rocky  soils  and  moist  woodlands 
from  Me.  to  Dak.  south  to  N.C.  and  Mo.  Leaf  usually  solitary,  from  a 
very  short  stem  rising  from  a  horizontal  rootstock  often  2  or  3  feet  long, 
on  a  long  petiole,  ternately,  then  pinnately  3  to  5-foliolate,  the  ternate 
divisions  distinctly  stalked,  the  leaflets  sessile  or  nearly  so,  oval  or  ovate, 
finely  serrate,  2'  to  6'  long.  Peduncle  scape-like,  shorter  than  the  petiole, 
supporting  usually  3  small  umbels  of  greenish  flowers,  in  fruit  purplish- 
black,  globose  berries  about  3"  long,  lobed  when  dry.  Hoots  aromatic 
and  used  as  a  substitute  for  officinal  sarsaparilla.    May,  June. 
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2.  A.  hispida,  L.  Bristly  S.  Wild  Elder.  A  half-shrubby  peren- 
nial, common  in  rocky  or  sandy  places  in  woods  or  fields  from  Me.  to 
Minn,  south  to  N.C.  and  Ind.  Stem  1°  to  2°  high,  woody,  and  beset  with 
sharp,  stiff  bristles  below,  herbaceous  and  branching  above.  Leaves  bi- 
pinnate ;  leaflets  ovate  or  oval,  cut-serrate,  1'  to  2'  long.  Umbels  many, 
corymbed,  on  a  long  peduncle.  Flowers  white.  Berries  dark  purple, 
globose,  about  3"  wide,  strongly  lobed  when  dry.    June,  July. 

3.  A.  racemosa,  L.  American  Spikenard.  Spignet.  A  smooth, 
perennial  herb,  with  dark  green  or  reddish  stem,  3°  to  4°  high,  from  a  large, 
thick,  aromatic  root,  found  in  rich,  rocky  woods  from  Me.  to  Minn,  south 
to  Ga.  and  Mo.  Leaves  ternate,  with  pinnately  3  to  6-foliolate  divisions ; 
leaflets  broadly  ovate,  cordate,  acuminate,  doubly  and  sharply  serrate, 
2'  to  6'  loug,  thin,  slightly  downy.  Umbels  many,  in  a  panicle  of  racemes. 
Flowers  greenish.  Berries  globose,  about  3"  long,  reddish-brown  or  pur- 
ple. The  spicy  root  is  used  in  flavoring  beverages.  The  ancient  spike- 
nard of  the  Bible  is  supposed  to  be  the  East  Indian  S.  (Nardostachyt 
Jatamdnsi)  of  the  Valerian  Family. 

4.  A.  spindsa,  L.  Angelica  Tree.  Hbrcules'b  Club.  A  shrub  or 
small  tree,  8°  to  30°  high,  with  very  prickly  stem,  branches,  and  petioles, 
found  in  low,  damp  woods  or  along  streams  from  southern  N.Y.  to  Mo. 
south  to  Fla.  and  Tex.  Trunk  usually  simple,  bearing  all  the  leaves  and 
panicles  at  or  near  the  top,  like  a  palm  tree.  Leaves  bipinnate,  18'  to  30\ 
sometimes  3°  to  4°  long,  on  long  petioles ;  leaflets  ovate,  acuminate,  ser- 
rate, dark  green  above,  pale  and  glaucous  beneath,  1'  to  4'  long.  Umbels 
many,  in  large,  terminal,  compound  panicles.  Flowers  white.  Berries 
black,  ovoid,  8''  long.    June  to  Aug. 

H.  PANAX,  L.  Perennial  herbs  in  our  species,  with  a  whorl 
of  3-petioled,  palmately  compound  leaves  at  the  top  of  the 
simple  stem,  and  a  single,  terminal,  peduncled  umbel  of  green- 
ish or  white,  dioeciously  polygamous  flowers.  Calyx  tube  adher- 
ent; limb  obscurely  5-toothed.  Petals  5,  alternate,  with  the 
5  epigynous  stamens.  Styles  2  to  3.  Fruit  a  2  to  3-seeded, 
drupe-like  berry.     (Aralia  of  Gray's  Manual.) 

1.  P.  trifolium,  L.  Ground  Nut.  Dwarf  Ginseng.  A  smooth  herb, 
4'  to  8'  high,  common  in  low,  rich  woods  and  thickets  from  Me.  to  Minn., 
Iowa,  and  111.  south  to  Ga.  Root  globular,  about  6"  in  diameter,  deep  in 
the  ground,  of  a  pungent  flavor.  Petioles  1'  to  2'  long.  Leaflets  8  to  5, 
generally  3,  sessile,  oblong  to  oblanceolate,  obtuse,  serrate,  1'  to  2'  long. 
Flowers  white,  styles  3  ;  fertile  and  barren  on  different  plants  ;  the  former 
without  stamens,  the  latter  with  a  single  abortive  style.  Berries  green  or 
yellowish,  3-seeded.     April  to  June. 

2.  P.  quinquefblium,  L.  Ginseng.  A  smooth  herb,  8'  to  16'  high, 
found  in  rich,  rocky  or  mountain  woods  from  Me.  to  Minn,  and  Neb. 
south  to  Ala.  and  Mo.  Root  spindle-shaped,  4'  to  9'  long,  simple  or 
forked,  fleshy,  aromatic  Leaflets  5  to  7,  genwally  6,  thin,  petioled,  oval 
or  obovate,  acuminate,  serrate,  2'  to  6'  long.  Flowers  greenish-yellow, 
styles  2  ;  barren  ones  on  separate  plants  with  large  petals.  Berries  bright 
crimson.    The  root  is  regarded  by  the  Chinese  as  a  panacea.    July,  Aug. 

III.  HEDERA,  L.  Old  World,  shrubby  plants,  climbing  or 
erect,  with  exstipulate,  evergreen  leaves,  and  polygamous  flow- 
ers in  panicled  umbels.    Calyx  5-toothed.    Petals  5.     Stamens 
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5.  Style  1,  with  5  obscure  stigmas.  Berry  5-eeeded.  A  small, 
greenhouse  tree,  with  pinnate  leaves,  from  Australia  is  the  only 
species  besides  the  one  given  below. 

1.  H.  Hdlix,  L.  Common  English  or  European  Ivy.  An  evergreen 
shrub,  climbing  high  on  walls  and  trees  by  numerous  radicating  fibers, 
native  in  Great  Britain  and  the  entire  Mediterranean  region,  and  now 
cultivated  everywhere  in  our  area.  Leaves  thick,  shining,  dark  green 
with  whitish  veins,  petioled,  roundish-ovate,  3  to  6-angled ;  upper  ones 
ovate.  Flowers  yellowish-green,  with  6  broad,  short  petals,  in  corymbed 
umbels.    Berries  black.    Scores  of  varieties  are  cultivated. 


Obder49.    CORNACRfi— Dogwood  Family 

Shrubs  or  trees,  rarely  herbs,  with  opposite  or  alter- 
nate, exstipulate,  simple  leaves,  and  perfect,  polygamous  or 
dioecious,  regular  flowers,  mostly  in  cymose  clusters  or 
in  involucrate  umbels  or  heads.  Calyx  adherent  to  the 
ovary ;  limb  minute,  4  to  5-toothed  or  -lobed.  Petals  4  to 
5,  distinct,  often  wanting,  usually  valvate  in  the  bud,  and 
inserted  with  the  alternate  stamens  on  the  margin  of  the 
epygnous  disk  in  the  perfect  flowers.  Style  1.  Ovary  1 
to  2-celled.  Fruit  a  berry-like  drupe  crowned  with  the 
calyx. 

Key  to  Genera 

Flowers  4-merous,  perfect,  complete C0RHTJ8     I 

Flowers  5-merous,  polygamous  or  dioecious,  often  apetalous     ....    HYS8A    II 

I.  CORNUS,  L.  Cornel.  Dogwood.  Shrubs,  trees,  or 
rarely  low  herbs,  with  mostly  opposite,  usually  entire  and 
pinnately  veined  leaves,  and  small  flowers  in  open,  panicled 
cymes  or  in  involucrate  umbels  or  heads.  Flowers  perfect, 
except  in  a  few  foreign  species.  Calyx  limb  of  4  minute  teeth. 
Petals  4.  Stamens  4.  Style  slender  or  club-shaped.  Ovary 
2-celled.  •  Drupe  small ;  stone  2-celled,  2-seeded.  Bark  bitter, 
tonic 

Flowers  In  a  bead  subtended  by  4  Urge  petalotd  bracts Nos.  1,  2 

Flowers  In  an  umbel  subtended  by  4  small  bracts No.  8 

Flowers  In  naked  cymes,    (a) 

a.  Leaves  alternate No.  4 

a.  Leaves  opposite,    (b) 

b.  Twigs  and  cymes  pubescent •       .       •        Nos.  5, 6 

b.  Twigs  and  cymes  smooth,    (o) 

c  Drupes  blue No.  7 

c.  Drupes  white       .,.,,•«•••        Nos.  8, 9 
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1.  C.  specfoslssimus,  DO.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  6-winged  or  -angled  stems, 
2°  to  6°  long,  1'  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandifldrus,  DC.  Common  Night-blooming  Cereub.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  1'  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 


Obdeb  47.    UMBELLIFERjB  — Parsley  Family 

Herbs,  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnate  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  akenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittce,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  Th'e  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

Learea  simple,  narrow.    Flowers  in  beads BRYHGIUM  I 

Leaves  simple,  ovate  and  perfoliate BUPLEURUM  II 

Leaves  palmately  compound.    Umbellets  capitate     ....        SAHICULA  III 
Leaves  ternately  or  pionately  compound,  deoompound  or  dissected,    (a) 

a.  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       .       .    DAUCUS  IV 
a.  Fruit  with  no  secondary  ribs,    (b) 

b.  All  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  All  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .       .       THASPIUM  VI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

c  Flowers  yellow PASTIW ACA  VIII 

c  Flowers  white ;  outer  ones  larger  and  irregular     .       .       .   HBRACLBUH  IX 

c  Flowers  white  or  greenish ;  all  alike ANGELICA  X 

d.  Flowers  yellow ZIZIA  VII 

d.  Flowers  white  or  whitish,    (e) 

•.  Nearly  stemless  herbs,  with  ternately  decompound  leaves  .       .        BRIGBNIA  XI 

e.  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUM  XIII 

e.  Cultivated  herbs,  with  ultimate  leaf  segments  linear    ....     CARUM  XIV 

I.  ERYNGIUM,  Toubn.  Ebyngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  leaves, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent.  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  E.  yuccsfblium,  Mx.  (E.  aquaticum,  L.)  Rattlesnake  Master. 
Button  Snakbroot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  bractlets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  bracts,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept. 

2.  B.  Virginianum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  liuear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept. 

II.  BUPLEURUM,  L.  Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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1.  C.  specioslssimus,  DC.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  5 -winged  or  -angled  stems, 
2°  to  6°  long,  1'  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandiflbrus,  DC.  Common  Night-blooming  Cere  us.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  V  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 
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Herb*)  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnate  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  akenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittce,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  The  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

Lows  simple,  narrow.    Flowers  In  heads BRTHOIUM  I 

Leaves  simple,  ovate  and  perfoliate BUPLBURUM  II 

Leaves  palmately  coin  pound.    Umbellets  caplute     ....        SAlflCULA  III 
Leaves  ternately  or  pinnately  compound,  decompound  or  dissected,    (a) 

a.  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       •       .    DAUCUS  IY 
aw  Fruit  with  no  secondary  ribs,    (b) 

b.  All  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  All  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .       .       THASPIUM  YI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

e.  Flowers  yellow PASTIHACA  VIII 

e.  Flowers  white ;  outer  ones  larger  and  Irregular     .       .       .   HBRACLBUM  IX 

e,  Flowers  white  or  greenish ;  all  alike AUGELICA  X 

d.  Flowers  yellow ZIZIA  Y1I 

d.  Flowers  white  or  whitish,    (e) 

e.  Nearly  stemless  herbs,  with  ternately  decompound  leaves  .       •        BRIOBNIA  XI 

e.  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUH  XIII 

e.  Cultivated  herbs,  with  ultimate  leaf  segments  linear    ....     CARUM  XI V 

I.  ERYNGIUM,  Tourn.  Ebyngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  lea  Yes, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  B.yuccaefolium,  Mx.  (E.  aquaticum,  L.)  Rattlesnake  Master. 
Button  sna  reboot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leavee  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  bractlets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  bracts,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept. 

2.  S.  Virginianum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  linear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept. 

II.  BUPLEURUM,  L.  Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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1.  C.  speciosissimus,  DC.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  6-winged  or  -angled  stems, 
2°  to  6°  long,  1'  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandiflbrus,  DC.  Common  Night-blooming  Cerrus.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  1'  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 


Order  47.    UMBELUFERfi  —  Parsley  Family 

Herbs,  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnate  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved  tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  akenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittce,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  The  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

Lows  simple,  narrow.    Flowers  In  heads BRTHOIUM  I 

Leaves  simple,  ovate  and  perfoliate BUPLBURUM  II 

Leaves  palmately  compound.    Umbelleta  capitate     ....        SAlflCULA  III 
Leaves  ternately  or  plnnately  compound,  deoom pound  or  dissected,    (a) 

a.  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       •       .    DAUCUS  IV 
a.  Fruit  with  no  secondary  ribs,    (b) 

b.  All  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  AU  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .       .       THASPIUM  VI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

e.  Flowers  yellow PASTIHACA  VIII 

c  Flowers  white ;  outer  ones  larger  and  Irregular     .       .       .   HBRACLBUH  IX 

e*  Flowers  white  or  greenish ;  all  alike ANGELICA  X 

d.  Flowers  yellow ZIZIA  VII 

d.  Flowers  white  or  whitish,    (e) 

«,  Nearly  stemless  herbs,  with  ternately  decompound  leaves  •       •        BRIOBIfIA  XI 

«,  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUM  XIII 

e.  Cultivated  herbs,  with  ultimate  leaf  segments  Unear    ....     GARUM  XIV 

I.  ERYNGIUM,  Tourn.  Eeyngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  leaves, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  B.  yuccaefblium,  Mx.  (E.  aquAticum,  L.)  Rattlesnake  Master. 
Button  Snakbroot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  bractlets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  brads,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept. 

2.  S.  Virginianum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  linear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept. 

II.  BUPLBURUM,  L.  Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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1.  C.  •peciosissimua,  DC.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  6-winged  or  -angled  stems, 
2°  to  6°  long,  1'  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandiflbrus,  DC.  Common  Night-blooming  Cere  us.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  1'  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 


Order  47.    UMBELLIFERfi  —  Parsley  Family 

Herbs,  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnata  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved  tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  akenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittoe,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  Th'e  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

L6*r«M  simple,  narrow.    Flowers  In  heads BRTHOIUM  I 

Leaves  simple,  ovate  and  perfoliate BUPLEURUM  II 

Leaves  palmately  compound.    Umbellets  capitate     ....        SAIflCULA  III 
Leaves  teraately  or  plnnately  compound,  decompound  or  dissected,    (a) 

aw  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       •       .    DAUCUS  IY 
a.  Fruit  with  no  secondary  ribs,    (b) 

b.  AU  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  All  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .       .       THASPIUM  VI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

e.  Flowers  yellow PASTIHACA  VIII 

c  Flowers  white ;  outer  ones  larger  and  Irregular            .       .   HBRACLBUM  IX 

e,  Flowers  white  or  greenish ;  all  alike AHOBLICA  X 

d.  Flowers  yellow ZIZIA  VII 

d.  Flowers  white  or  whitish,    (e) 

e.  Nearly  stemless  herbs,  with  ternately  decompound  leaves  .       .        BRIOBIfIA  XI 

e.  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUM  XIII 

e.  Cultivated  herbs,  with  ultimate  leaf  segments  Unear    ....     CARUM  XIV 

I.  ERYNGIUM,  Tourn.  Eeyngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  leaves, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  E.  yuccaefblium,  Mx.  (E.  aquAticum,  L.)  Rattlesnake  Master. 
Button  Snakeroot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  bracelets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  bracts,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept 

2.  S.  Virginianum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  linear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept 

II.  BUPLEURUM,  L.  Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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1.  C.  apeciosissimus,  DC.  A  tropical,  American  plant,  with  creeping, 
climbing,  spreading,  or  sometimes  erect,  3  to  5- winged  or  -angled  stems, 
2°  to  6°  long,  1'  to  2'  in  diameter.  The  serrated  wings  bear  fascicles  of 
5  to  8  stiff,  slender  spines,  seated  in  white,  woolly  tufts.  Flowers  4' 
to  8'  wide,  with  white  stamens  and  crimson  or  scarlet  petals  of  various 
shades,  dazzlingly  lustrous  in  sunshine  and  lasting  several  days  when  cut 
and  placed  in  water.    July  to  Aug. 

2.  C.  grandiflbrus,  DC.  Common  Night-blooming  Cere  us.  A  tropical 
American  plant,  with  terete,  slightly  ribbed  stem,  about  1'  in  diameter, 
and  long,  flexuous,  rooting  and  climbing  branches.  Spines  short,  fascicled 
in  tufts  of  white  bristles.  Flowers  lateral  and  terminal,  very  fragrant, 
6'  to  9'  wide,  opening  after  nightfall  and  closing  finally  before  daybreak. 
Calyx  tube  clothed  with  long  bristles.  Sepals  yellow  within,  slender, 
spreading.  Petals  pure  white,  broad,  ascending,  often  cup-like  around 
the  long,  yellow  stamens.    June  to  Aug. 


Order  47.    UMBELLIFERfi  —  Parsley  Family 

Herbs,  with  usually  hollow  and  striate  stems,  alternate, 
mostly  compound  leaves,  the  petioles  often  sheathing,  and 
small  flowers  generally  in  umbels,  rarely  in  heads.  Calyx 
tube  adnate  to  the  ovary,  the  limb  with  5  teeth,  often 
obsolete  or  inconspicuous.  Petals  5,  usually  with  an  in- 
curved tip,  inserted  with  the  5  alternate  stamens  in  the 
epigynous  disk.  Styles  2,  often  with  a  thickened,  cushion- 
like base  called  the  stylopodium.  Ovary  inferior,  2-celled. 
Fruit  dry,  consisting  of  2  cohering  akenes,  called  meri- 
carps,  which  separate  when  ripe  along  their  inner  face, 
called  the  commissure,  and  hang  supported  at  the  top  by 
the  slender,  simple,  or  forked  axis  between  them,  called 
the  carpophore.  Each  carpel  is  nearly  always  furnished 
with  5  longitudinal,  primary  ribs,  and  sometimes  4  second- 
ary ones  between  them,  often  with  tubular  receptacles, 
called  vittce,  or  oil  tubes,  and  containing  an  aromatic  oil, 
just  beneath  the  surface  between  the  primary  ribs  and 
sometimes  along  the  commissure.  These  show  best  in 
slices  across  the  fruit.  Seeds  solitary,  suspended.  Um- 
bels mostly  compound,  the  secondary  ones  being  called 
umbellets,  while  the  whorls  of  bracts  which  often  subtend 
the  general  and  secondary  umbels  are  called  respectively 
involucres  and  involucels.  A  large  family,  embracing  inno- 
cent, aromatic,  and  poisonous  plants.  Th'e  flowers  are  so 
much  alike  in  all,  that  the  genera  are  determinable  only 
by  the  fruit,  and,  in  most  cases,  are  entirely  too  difficult 
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for  beginners.     A  few  only,  accordingly,  are  here  given 
of  the  most  common  and  most  easy. 

Key  to  Genera 

Leaves  simple,  narrow.    Flowers  In  heads •      BRTH6IU1C  I 

Leaves  simple,  ovate  and  perfoliate BUPLBURUM  II 

Leaves  palmatelj  compound.    Umbellets  capitate     ....        SAlflCULA  III 
Leaves  ternately  or  plnnately  compound,  deoomponnd  or  dissected,    (a) 

a.  Fruit  with  prickly  secondary  ribs.    Leaves  dissected   .       •       .    DAUCUS  IV 
a.  Fruit  with  no  secondary  ribs,    (b) 

b.  Ail  the  ribs  bristly.    Fruit  slender,  club-shaped.    Flowers  white    OSMORRHIZA  V 

b.  AU  the  ribs  winged.    Fruit  terete.    Flowers  yellow    .       .        .       THASPIUM  TI 
b.  Only  lateral  ribs  winged.    Fruit  flattened  dorsally.    (c) 
b.  None  of  the  ribs  winged  or  bristly,    (d) 

c  Flowers  yellow PASTIHACA  VIII 

c  Flowers  white ;  outer  ones  larger  and  Irregular             .       .   HBRACLBUM  IX 

e*  Flowers  white  or  greenish ;  all  alike ANGELICA  X 

d.  Flowers  yellow ZIZIA  VII 

d.  Flowers  white  or  whitish,    (e) 

e.  Nearly  stemless  herbs,  with  ternately  decompound  leaves  •       .        BRIGBHIA  XI 

e.  Stout  marsh  herbs.    Leaflets  lanceolate,  serrate CICUTA  XII 

e.  Tall  herbs,  with  spotted  stems  and  no  oil  tubes CONIUM  XIII 

«,  Cultivated  herbs,  with  ultimate  leaf  segments  Unear    ....     CARUM  XIV 

I.  ERYNGIUM,  Tourn.  Eeyngo.  Smooth  herbs,  usually 
perennial,  with  coriaceous,  spiny,  more  or  less  sheathing  leaves, 
and  small,  white  or  blue,  sessile,  bracted  flowers  in  dense, 
oblong  or  roundish  heads;  the  lower  bracts  usually  much 
larger,  and  forming  an  involucre  to  the  head.  Calyx  teeth 
conspicuous,  rigid,  persistent.  Styles  long,  slender.  Stylo- 
podium  wanting.  Fruit  ovoid,  scaly,  or  tuberculate,  without 
ribs,  usually  with  3  dorsal  oil  tubes  and  2  next  the  commissure. 

1.  E.  yuccaefolium,  Mx.  (E.  aquAticum,  L.)  Rattlesnake  Master. 
Button  Snakeroot.  A  smooth,  glaucous  perennial,  with  stout,  striate, 
simple,  or  branched  stem,  2°  to  6°  high,  found  in  wet  or  dry  soils  from  the 
pine  barrens  of  N.J.  to  Minn,  south  to  Fla.  and  Tex.  Leaves  rigid, 
mostly  with  clasping  base,  broadly  linear,  acuminate,  parallel-veined,  1° 
to  2°  long,  fringed  with  remote  bristles.  Flowers  white,  inconspicu- 
ous, with  ovate-lanceolate,  entire,  cuspidate  brackets,  in  ovoid-globose, 
peduncled  heads  7"  to  10"  long,  subtended  by  involucrate  bracts,  similar 
to  the  bractlets,  and  shorter  than  the  heads.    June  to  Sept. 

2.  S.  Virginianum,  Lam.  A  tall,  slender  perennial  or  biennial  (?), 
with  hollow  stem,  3°  to  4°  high,  branching  above,  found  in  marshes  or  on 
the  margins  of  ponds  and  streams  near  the  coast  from  N.J.  to  Fla.  west 
to  Tex.  Leaves  reticulate-veined;  upper  ones  sessile,  clasping,  linear, 
2'  to  8'  long,  spiny-toothed,  or  laciniate ;  lower  and  radical  ones  linear 
to  oblong-lanceolate,  entire  or  denticulate,  on  long,  hollow  petioles. 
Flowers  pale  blue  or  white,  with  tricuspidate  bractlets  in  subglobose 
heads  4"  to  6"  long,  subtended  by  spiny-toothed  involucrate  bracts  longer 
than  the  heads.    July  to  Sept. 

II.  BUPLEURUM,  L.  Smooth,  annual  or  perennial  herbs  or 
shrubby  plants,  with  simple,  entire  leaves  and  yellowish  flowers 
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Style  single  or  partly  divided.     Fruit  a  capsule,  berry,  or 
drupe,  2  to  10-seeded,  very  rarely  1-seeded. 

A  large,  mostly  tropical  family,  tarnishing,  among  other  useful  product*:  coffee,  the 
seeds  of  Coffha  Ar&bica ;  quinine,  from  several  species  of  Cinchdna,  the  Peruvian  Bark 
trees ;  ipecacuanha,  from  CephaklU  IpecacudnAa;  madder,  from  Bubia  Unetdrum  ;  and 
other  dyes  from  several  species  of  QdUum. 

Key  to  Genera 

a.  Leaves  in  whorls  of  4  to  8,  without  stipules.    Herbs    ....     GALIUM  I 

a.  Leaves  opposite  or  in  whorls  of  8,  with  stipules,    (b) 

b.  Herbs.    Flowers  in  pairs HTCHBLLA  II 

b.  Herbs.    Flowers  separate.    Carpels  2 HOUSTOITIA  III 

b.  Shrubs.    Flowers  4-parted,  in  globular  heads .       .       .      CBPHALANTHU8  IV 

b.  Small  trees.    Flowers  5-parted,  in  cymes       ....      PINCKHETA  V 

b.  Exotic  shrubs.    Flowers  5-parted,  in  clusters        .       .              BOUVARDIA  VI 

b.  Exotic  shrubs.    Flowers  5-parted,  solitary     ....         GARDENIA  VII 

I.  gAxIUM,  L.  Bed8tbaw.  Cleavers.  Annual  or  peren- 
nial herbs,  with  slender,  square  stems  and  branches,  whorled 
leaves  without  stipules,  and  mostly  white  flowers  in  axillary 
or  terminal  cymes  or  panicles.  Calyx  limb  obsolete.  Corolla 
rotate,  4-parted,  rarely  3-parted.  Stamens  4  or  3,  short. 
Ovary  2-celled,  2-ovuled;  styles  2;  stigmas  capitate.  Fruit 
globular,  twin,  dry  or  fleshy,  usually  separating  when  ripe  into 
2  1-seeded,  indehiscent  carpels.  Leaves  in  whorls  of  4,  6, 
or  8,  rarely  5.  The  roots  of  many  species  yield  a  red  or 
purple  dye. 

Flowers  yellow.    Leaves  in  8's  or  6's,  narrowly  linear.    Fruit  dry,  smooth    .  .       No.  1 

Flowers  purplish.    Leaves  in  4's,  8-ribbed.    Fruit  dry,  uncinate-hispid  .       .  Noe.  2  to  4 

Flowers  white.    Leaves  in  4's,  8-ribbed.    Fruit  dry,  uncinate-hispid       .       .  .       No.  5 
Flowers  greenish.    Leaves  in  4's,  5's,  or  6's,  1 -ribbed.    Fruit  dry,  unclnate-hispid       No.  6 

Flowers  white.    Leaves  in  8's,  1  ribbed.    Fruit  dry,  uncinate-hispid       .        .  .       No.  7 

Flowers  white.    Leaves  In  4's,  5's,  or  6's,  1-ribbed,  small.    Fruit  dry,  smooth  Nos.  8,  9 

Flowers  white.    Leaves  In  4's.    Fruit  a  berry.    Southern        ....  Nos.  10, 11 

1.  6.  virum,  L.  Yellow  Bedstraw.  Lady's  B.  A  European  per- 
ennial, with  a  slender,  erect,  smooth  stem,  1°  to  2°  high,  from  long, 
fibrous  roots,  with  short,  leafy,  unequal  branches,  naturalized  in  open 
grounds  and  waste  places  in  eastern  New  Eng.,  N.Y.,  and  N.J.  Leaves  in 
8's,  sometimes  in  6's,  narrowly  linear,  rough-edged,  6"  to  12"  long,  soon 
deflexed.  Flowers  many,  small,  yellow,  in  dense  panicles.  Fruit  dry,  usu- 
ally smooth.  The  roots  dye  red,  and  in  England  the  flowers  are  used  to 
curdle  milk,  whence  called  also  Curdwort,  Cheeserennet,  etc.    May  to  Sept. 

2.  G.  pilosum,  Ait.  Hairy  Bedstraw.  An  ascending,  branched,  hairy 
perennial,  1°  to  2°  high,  found  in  dry  copses  and  sandy  soils  from  Vt.,  Mass., 
and  R.I.  to  Kan.  south  to  Fla.  and  Tex.  Leaves  in  4's,  oval  or  oval-ovate, 
9"  to  12"  long,  lateral  nerves  obscure,  punctate,  with  pellucid  dots  and 
hairy  on  both  sides.  Flowers  purplish,  pediceled,  in  cymes  on  2  to  3- 
forked,  axillary,  and  terminal  peduncles.  Fruit  dry,  densely  hispid,  with 
hooked  hairs.  Var.  puncticulosum,  Torr.  and  Gray,  nearly  or  entirely 
glabrous^  with  smaller,  ciliate  leaves,  is  found  from  southern  N.J.  to  Fla. 
and  Tex.    June  to  Aug. 
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3.  6.  circfezans,  Mx.  Wild  Licorice.  An  erect  or  ascending, 
smooth  or  downy  perennial,  1°  to  2°  high,  branching  toward  the  top, 
common  in  rich,  dry  woods  from  Me.  to  Minn.,  Fla.,  and  Tex.  Leaves 
in  4's,  oval  to  ovate-lanceolate,  mostly  obtuse,  S-nerved,  12"  to  18"  long, 
eiliate  on  margins  and  veins.  Flowers  greenish,  with  acute  corolla  lobes% 
hairy  outside,  sessile  or  nearly  so,  scattered  along  the  branches  of  the 
usually  once-forked  peduncles,  the  branches  diverging  widely  with  the 
mature  fruit,  which  is  hispid,  with  hooked  hairs,  as  in  Gircma.  Common 
name  due  to  the  taste  of  the  root  and  leaves.    May  to  July. 

4.  G.  lanceolatum,  Torr.  (G.  Torrbyi,  Biobl.)  Torrey's  Wild 
Licorice.  A  smooth  or  nearly  smooth  perennial,  of  dry  woods  from 
Me.  to  Minn,  south  to  N.J.  and  Pa.,  very  similar  to  the  preceding,  but 
with  ovate  or  ovate-lanceolate,  acuminate  leaves  2;  or  more  long,  and  the 
lobes  of  the  yellowish  or  purplish  corolla  acuminate  and  smooth  outside. 
June  to  Aug. 

5.  6.  boreale,  L.  Northern  Bedstraw.  A  smooth,  erect  perennial, 
with  leafy,  usually  simple  stem,  1°  to  2°  high,  found  in  rocky  or  shady 
places  or  along  streams  from  Me.  to  Minn,  south  to  N.J.  and  Pa. ;  also  in 
Europe  and  Asia.  Leaves  in  4's,  linear-lanceolate,  rather  acute,  8-nerved, 
12"  to  20"  long.  Flowers  small,  numerous,  in  a  dense,  terminal,  thyrse- 
like  panicle,  the  bright  white  petals  with  incurved  points.  Fruit  bristly 
when  young,  becoming  smooth.    May  to  Aug. 

6.  G.  triflbrum,  Mx.  Sweet-scented  Bedstraw.  A  common,  very 
widely  dispersed  perennial,  with  weak,  diffuse,  reclining  or  prostrate, 
somewhat  branched,  smooth,  shining  stems,  2°  to  3°  long,  roughened  on 
the  angles,  found  in  rich  woodlands  throughout  the  north  temperate 
regions  of  both  hemispheres.  Leaves  usually  in  6's,  elliptic-lanceolate, 
cuspidate,  1-nerved,  1'  to  2'  long.  Flowers  greenish-white,  small,  pediceled, 
on  slender,  axillary  and  terminal,  S-flowered  peduncles.  Fruit  hispid, 
with  hooked  hairs.     Very  fragrant  in  drying.    June  to  Aug. 

7.  G.  Aparine,  L.  Cleavers.  Goose  Grass.  A  weak,  reclining 
annual,  with  retrorsely  prickly  stems,  2°  to  3°  long,  by  which  it  cleaves  to 
and  clambers  over  neighboring  plants,  common  in  wet  thickets  and  shaded 
grounds  throughout  our  area  as  well  as  in  the  Old  World.  Leaves  in  8's, 
7's,  or  6's,  oblanceolate  to  linear,  cuspidate,  1-nerved,  1'  to  3'  long,  with 
rough  margin  and  midrib.  Flowers  small,  white,  1  to  3,  on  axillary 
peduncles.  Fruit  densely  covered  with  hooked  prickles,  by  which  it  cleaves 
to  passing  animals  or  men.  The  young  stems  and  leaves  are  greedily 
eaten  by  geese.    May  to  Sept 

8.  G.  asprlllum,  Mx.  Rough  Cleavers  or  Bedstraw.  A  weak, 
much-branched  perennial,  retrorsely  prickly,  8°  to  6°  long,  leaning  on 
bushes  or  sometimes  erect,  common  in  thickets  and  low,  moist  grounds  from 
Me.  to  Minn,  south  to  N.C.  and  Mo.  Leaves  in  6's  or  6's,  or  on  the 
branches  rarely  in  4's,  oval-lanceolate,  cuspidate,  1-nerved,  6"  to  8'[  long, 
with  rough,  almost  prickly  margin  and  midrib.  Flowers  small,  white,  on 
twice  to  thrice-forked  peduncles.     Fruit  minute,  smooth.    June  to  Aug. 

9.  G.  trlfidum,  L.  Small  Cleavers  or  Bedstraw.  A  very  slender, 
weak,  perennial,  6'  to  10'  long,  much  branched,  rough  on  the  angles,  with 
retrorse  prickles,  found  in  wet  grounds  and  sphagnous  swamps  throughout 
our  area.  Leaves  in  4's,  6's,  or  8's,  linear  to  oblanceolate,  1-nerved,  8"  to 
8"  long,  with  rough  margin  and  midrib.  Flowers  small,  white,  with 
stamens  and  lobes  of  corolla  mostly  8.  Peduncles  1  to  7-flowered.  Fruit 
smooth.  A  very  variable  species.  Var.  pusfllum,  Gray,  the  smallest 
form,  has  leaves  3"  to  4"  long  and  1-flowered  peduncles.    July,  Aug. 

10.  G.  hispidulum,  Mx.  Coarse  Bedstraw.  A  much-branched  peren- 
nial, with  spreading,  somewhat  hispid  stems,  1°  to  2°  long,  growing  in  dry 
or  sandy  soil  near  the  coast  from  southern  N.J.  to  Fla.  and  La.  Leaves  in 
4's,  1-nerved,  lance-ovate,  acute,  mucronate,  3"  to  6"  long,  thickish,  rigid. 
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Flowers  greenish-white,  1  to  3,  on  axillary  peduncles.    Fruit  a  bluish, 
black  or  purple,  pubescent,  twin  berry.    May  to  Sept. 

11.  6.  uniflorum,  Mx.  A  perennial,  with  several  slender,  decumbent 
or  erect,  smooth,  mostly  simple  stems,  1°  high,  growing  in  rich,  dry  soils 
from  S.C.  to  Fla.  west  to  Tex.  Leaves  in  4's,  linear,  acute,  1'  long,  rough- 
edged,  punctate  beneath.  Flowers  white,  mostly  solitary,  on  axillary 
peduncles.    Fruit  a  dark  blue,  smooth  berry.    June,  July. 

II.  MITCHELLA,  L.  Creeping  herbs,  with  opposite  leaves, 
dimorphous  flowers  in  pairs  and  their  ovaries  united.  Calyx 
usually  4-toothed.  Corolla  funnel-shaped,  4-lobed,  hairy  within. 
Stamens  4,  exserted  with  the  style  included,  or  included  with 
the  style  exserted.  Stigmas  4,  linear.  Ovary  4-celled,  4-ovuied. 
Fruit  a  double  berry  crowned  with  the  calyx  limbs  of  the  two 
flowers  and  usually  containing  8  seed-like,  bony  nutlets.  Be- 
sides the  species  here  given,  one  in  Japan  and  one  in  Ecuador 
are  also  recognized. 

1.  M.  rdpens,  L.  Partridge  Brrrt.  Twin  Brrrt.  A  small,  smooth, 
trailing  evergreen,  common  throughout  our  area,  with  round -ovate,  cori- 
aceous, dark  green,  shining,  short-petioled  leaves  3"  to  10"  long,  minute 
stipules,  fragrant,  white  flowers,  often  tinged  with  red  and  scarlet,  edible 
but  insipid  berries  remaining  through  the  winter.  It  is  fond  of  moist, 
shady  places,  forming  large  patches  around  the  bases  of  trees,  especially 
evergreens.    June,  July. 

III.  HOUSTONIA,  L.  Houstonia.  Small,  usually  tufted 
herbs,  with  opposite  leaves,  short,  entire,  connecting  stipules, 
and  blue,  purple,  or  white,  usually  dimorphous  flowers  in  cymes, 
or  solitary  and  pedunculate.  Calyx  lobes  or  teeth  4,  persistent* 
in  fruit  distant.  Corolla  salverform  or  funnel  form,  with  4 
spreading  lobes  valvate  in  bud.  Stamens  4.  Style  1.  Stigmas 
2.  Anthers  in  some  individuals  all  exserted  with  stigmas  in- 
cluded, or  all  included  with  stigmas  exserted.  Ovary  2-celled. 
Fruit  a  top-shaped,  globose,  or  2-lobed  pod,  the  upper  half 
usually  free.    Seeds  few,  4  to  20  in  each  cell. 

a.  Corolla  salverform.    Peduncles  1 -flowered Ho*.  1  to  8 

a.  Corolla  funnelform.    Peduncles  several  to  many-flowered,    (b) 

b.  Leaves  lance-ovate,  8  to  5-ribbed     .........      No.  4 

b.  Leaves  lance-linear  to  linear,  1 -ribbed     .       •   ' No*.  5  to  7 

1.  H.  caerulea,  L.  Bluets.  Innocence.  Common  Houbtonia.  A 
delicate,  little  perennial,  growing  in  tofts,  with  slender,  erect,  simple  or 
dichotomous  stems,  3'  to  6'  high,  from  thread-like  rootstocks,  common  in 
moist  soil  from  New  Eng.  to  Mich,  south  to  Ga.  and  Ala.  Radical  and 
lower  leaves  ovate-spatulate,  petiolate,  5"  long,  upper  ones  lanceolate, 
sessile,  much  smaller.  Flowers  dimorphous,  solitary,  on  filiform,  terminal, 
or  axillary  peduncles.  Corolla  salver-shaped,  light  blue,  pale  lilac,  or 
nearly  white,  with  a  yellow  center,  4"  to  6"  wide.  Pod  somewhat  2-lobed, 
compressed,  about  2"  wide,  its  free  upper  half  exceeded  by  the  calyx 
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lobes.    Called  also  Quaker  Ladies,  and  often  forming  large  patches  of 
color  in  meadows  ana  by  roadsides.    April  to  July. 

2.  H.  serpyllifblia.  Thyme-leaved  Bluets  ob  Houstonia.  A  tufted 
perennial,  found  in  the  mts.  of  Va.,  W.Va.,  N.C.,  and  Tenn.,  similar  to 
the  preceding,  but  with  its  filiform  stems  prostrate,  4'  to  12'  long,  creeping 
and  rooting,  its  leaves  roundish-ovate,  truncate  or  subcordate  at  base, 
petiolate,  2"  to  4"  long.  Flowers  as  in  No.  1,  but  the  corolla  deep  blue. 
Pod  larger,  its  free  half  equaling  the  calyx  lobes.    May  to  July. 

3.  H.  minor,  Mx.  (H.  patens,  Ell.)  Small  Bluets  or  Houstonia. 
A  smooth  or  nearly  smooth  annual,  of  dry  or  sandy  soils  from  southern 
Va.  to  Fla.,  Ark.,  and  Tex.,  1'  to  6'  high,  with  ascending  stem,  and  spread- 
ing, divergent  peduncles.  Leaves  spatulate  to  ovate,  5"  to  6"  long,  nar- 
rowed into  a  petiole,  or  the  upper  ones  narrower,  shorter,  and  sessile. 
Flowers  as  in  No.  1,  but  smaller,  3"  to  4"  wide,  violet-blue  or  purplish, 
without  the  yellow  center.    March,  April. 

4.  H.  purpurea,  L.  Large  Houstonia.  A  stout,  smooth,  or  somewhat 
pubescent,  erect  perennial,  8'  to  10'  high,  in  woodlands  and  open  places, 
especially  in  the  mts.  from  Md.  to  Ga.  west  to  Ky.  and  Ark.  Leaves 
ovate-lanceolate,  8  to  6-veined,  obtuse  or  acute,  6"  to  2'  long,  with  margins 
often  ciliate,  mostly  sessile.  Flowers  in  terminal,  3  to  7-flowered,  often 
clustered  cymes.  Corolla  funnelform,  white  tinged  with  purple,  3"  to  4" 
long,  the  tube  much  longer  than  the  lobes.  Pod  globose,  compressed, 
slightly  2-lobed,  its  upper  half  free  and  much  exceeded  by  the  lance-linear 
calyx  lobes.    May  to  July. 

5.  H.  ciliolata,  Tore.  Fringed  Houstonia.  An  erect  or  ascending, 
tufted  perennial,  4'  to  6'  high,  found  on  rocky  banks  from  the  Great  Lakes 
and  Minn,  south  to  Pa.,  W.  Va. ,  Ky. ,  and  Ark.  Leaves  oblong  or  oblanceo- 
late,  radical  ones  rosulate,  hirsute-ciliate,  6"  to  10"  long.  Flowers  in 
corymbed  cymes.  Corolla  funnelform,  pale  purple  or  lilac,  3"  long,  with 
tubes  3  times  as  long  as  the  lobes.  Pods  globose,  scarcely  flattened  or 
lobed,  its  free  half  much  shorter  than  the  calyx  lobes.  Varies  imper- 
ceptibly into  the  next  species.    May  to  Aug. 

6.  H.  longifblia,  Gabrtn.  Long-lea  ted  Houstonia.  A  smooth,  erect, 
usually  tufted  perennial,  6'  to  12'  high,  of  dry,  open,  rocky  or  gravelly 
ground,  from  Me.  to  Minn,  south  to  Ga.  and  Mo.  Very  similar  to  the 
preceding,  but  with  its  oval  or  oblong,  radical  leaves  less  rosulate  and  not 
ciliate,  and  its  stem  leaves  linear  or  lance-linear,  6"  to  16"  long.  Flowers 
and  fruit  nearly  as  in  No.  5.    June,  July. 

7.  H.  tenuifolia,  Nutt.  Slender-leaved  Houstonia.  A  very  slender, 
erect,  smooth  perennial,  6'  to  12'  high,  with  very  slender  branches  and 
peduncles,  found  in  dry  soils  from  southeastern  Ohio  to  Va.,  N.C.,  and 
Tenn.,  with  its  radical  and  lowest  stem  leaves  oval  or  ovate,  petiolate,  4" 
to  6"  long,  but  its  upper  leaves  very  narrow  or  filiform,  6"  to  15"  long. 
Flowers  in  loose  corymbs  or  cymes.    May  to  July. 

8.  H.  angnstifblia,  Mx.  Narrow-leaved  Houstonia.  A  stiff,  smooth, 
erect,  tufted  perennial,  1°  to  2°  high,  from  a  hard  or  woody  root,  found 
in  dry,  open  places,  prairies,  and  bottoms  from  111.  to  Kan.  south  to  Tenn., 
Fla.,  and  Tex.  Leaves  narrowly  linear,  6"  to  18"  long,  with  many  smaller 
ones  clustered  in  the  axils  or  on  short,  axillary  branches.  Flowers  short- 
pediceled,  in  dense,  terminal,  cymose  clusters.  Corolla  white  or  purplish, 
funnelform,  hairy  inside,  about  2"  long;  lobes  shorter  than  the  tube. 
Pod  obovoid,  free  only  at  its  summit  and  little  exceeded  by  the  calyx 
lobes.    May  to  July. 

IV.  CEPHAlXnTHTJS,  L.  Shrubs,  with  opposite  or  whorled 
leaves,  short,  intervening  stipules,  and  white  or  yellowish,  4- 
merous  flowers,  in  dense,  spherical,  peduncled  heads.    Calyx 
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inversely  pyramidal,  adherent ;  limb  4-toothed.  Corolla  tubu- 
lar-funnelform,  limb  4-toothed,  imbricate  in  bud.  Stamens  4, 
included.  Ovary  2  to  4-celled,  2  to  4-ovuled;  style  filiform, 
long-exserted ;  stigma  capitate.  Fruit  dry,  hard,  inversely 
pyramidal,  finally  splitting  upward  into  2  to  4  1-seeded  nutlets. 

1.  C.  occidentals,  L.  Button  Bush.  Honey  Balls.  A  smooth  or 
pubescent  shrub,  4°  to  10°  high,  common  in  swampy  ground  and  along 
streams  throughout  our  area.  Leaves  opposite  or  whorled  in  3*8,  petioled, 
ovate  or  ovate-oblong,  acuminate,  3'  to  5'  long,  entire,  glossy  above, 
smooth  or  slightly  pubescent  beneath.  Flowers  fragrant,  cream-white, 
sessile  in  heads  about  1'  in  diameter,  on  1  to  3  terminal  peduncles  1'  to  3' 
long.    July,  Aug. 

V.  PINCKNEYA,  Mx.  Shrubs  or  trees,  with  opposite  leaves, 
deciduous,  linear  stipules,  and  flowers  in  terminal,  compound 
cymes.  Calyx  tube  campanulate ;  limb  of  5  lanceolate,  decidu- 
ous lobes,  or  one  of  them  in  the  outer  flowers  often  transformed 
into  a  large,  colored  leaf.  Corolla  tubular,  with  5  linear-oblong, 
re  volute  lobes.  Stamens  5,  exserted.  Ovary  2-celled;  style  1, 
exserted;  stigma  obtuse.  Fruit  a  2-valved,  papery  capsule, 
with  many,  winged  seeds.  Besides  the  species  below,  a  Colom- 
bian one,  P.  iondntha,  is  now  recognized. 

1.  P.  pubens,  Mx.  Fever  Tree.  Georgia  Bark.  A  handsome  tree, 
16°  to  25°  high,  with  straight,  slender  trunk  and  pubescent  branches,  com- 
mon along  marshy  banks  of  streams  and  swamps  in  pine  barrens  from 
S.C.  to  Fla.  Leaves  oval  or  ovate,  acute,  4'  to  5'  long,  entire,  tapering 
into  a  margined,  pubescent  petiole,  smooth  above,  hoary-pubescent  be- 
neath. Flowers  greenish,  mottled  with  purple,  1'  long,  with  pubescent 
corolla,  calyx  and  pedicel  in  clusters  4'  to  5'  wide,  specially  peculiar  for 
their  5  or  more  transformed  calyx  lobes  similar  to  the  leaves  in  shape  but 
smaller  and  rose-colored.  Properties  of  the  bark  similar  to  those  of  Peru- 
vian bark.    May,  June. 

VI.  BOUVARDIA,  Salisb.  Ornamental,  evergreen  shrubs 
or  perennial  herbs,  mostly  from  Mexico,  with  opposite  or 
whorled,  entire,  mostly  sessile  leaves,  small,  interposed  stipules, 
and  showy,  long-tubular  flowers  in  terminal  cymes.  Calyx 
tube  subglobose ;  limb  of  4  linear,  awl-shaped  lobes,  sometimes 
with  minute,  intervening  teeth.  Corolla  with  4-parted,  spread- 
ing limb.  Stamens  4;  filaments  partly  adherent  to  corolla 
tube ;  anthers  linear,  included.  Ovary  globose,  2-celled ;  style 
1 ;  stigma  of  2  flat,  exserted  lobes.  Fruit  a  membranous,  2- 
celled  pod.     Seeds  many,  winged. 

1.  B.  triphylla,  Salisb.  A  small,  downy  shrub,  2°  to  8°  high,  from 
Mexico,  with  lanceolate  or  lance-ovate  leaves  in  whorls  of  3,  or  opposite  on 
the  triangular,  hairy  branchlets,  smooth  above,  hairy  beneath,  and  pubes- 
cent, scarlet  flowers  V  long,  in  terminal,  corymbed  cymes.    A  winter 
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bloomer  in  conservatories.    The  original  species  of  the  genus,  cultivated 
ror  more  than  a  century  and  now  found  in  many  varieties. 

2.  B.  leiantha,  Benth.  A  shrub,  2°  to  3°  high,  from  Mexico,  similar  to 
the  preceding,  but  more  bushy  and  vigorous,  with  leaves  hairy  above,  and 
smooth,  scarlet  flowers, 

3.  B.  flava,  Decne.  A  shrub  from  Mexico,  l°to  2°  high,  with  opposite, 
ovate-lanceolate,  ciliate  leaves,  setaceous  stipules,  and  3  to  b-flowered 
racemes  of  very  long,  drooping,  bright  yellow  flowers,  on  slender,  downy 
pedicels. 

4.  B.  jasminiflbra,  Hort.  A  compact,  dwarf  shrub  from  South 
America,  with  opposite,  elliptic,  acuminate  leaves,  and  fragrant,  white 
flowers  in  compound  cymes.    Winter-blooming,  extensively  cultivated. 

VII.  GARDENIA,  L.  Trees  and  shrubs,  of  tropical  Asia  and 
Africa,  with  opposite,  rarely  whorled  leaves,  and  white  or  yel- 
lowish, axillary  or  terminal,  usually  solitary,  generally  fra- 
grant flowers.  Calyx  tube  ovate ;  limb  various.  Corolla  more 
or  less  funnel-shaped,  with  tube  much  longer  than  the  calyx, 
and  limb  of  5  to  9  somewhat  twisted  segments.  Anthers  5  to 
9,  linear,  sessile  in  the  throat  of  the  corolla  and  slightly  ex- 
serted.     Style  1.     Fruit  berry-like,  many-seeded. 

1.  6.  jasminoides,  Ellis.  (G.  fl6rida,  L.)  Capb  Jasmine.  An 
erect,  tender  shrub  from  China,  2°  to  6°  high,  with  smooth,  shining,  elliptic 
leaves,  acute  at  both  ends,  and  very  fragrant,  solitary,  sessile,  almost  ter- 
minal, white,  wax-like  flowers.  Corolla  salver-shaped,  with  6  to  9-lobed 
limb.  Fruit  orange-colored,  6  to  6-angled,  with  tapering  base.  Hardy  in 
our  area  as  far  north  as  Va.,  blooming  from  May  to  Sept.  The  double- 
flowered  forms,  known  as  G.  florida,  O.  radicans,  and  G.  FortuneU  are 
merely  varieties  of  this  species,  which  received  its  misnomer,  Cape  Jas- 
mine, from  its  having  been  first  introduced  into  England  from  the  Cape  of 
Good  Hope,  where  it  was  merely  an  exotic. 


Order  52.   VALERIANACEAE  —  Valerian  Family 

Herbs,  usually  strong-scented  and  aromatic,  especially 
their  roots,  with  opposite,  exstipulate  leaves,  and  usually 
small  flowers  in  terminal  cymes,  panicles,  or  heads.  Calyx 
adherent,  the  limb  membranous,  obsolete,  or  resembling  a 
pappus.  Corolla  tubular  or  funnelform,  4  to  5-lobed, 
sometimes  spurred  or  gibbous  at  the  base.  Stamens  dis- 
tinct, inserted  in  the  corolla  tube,  alternate  with  and  usu- 
ally fewer  than  its  lobes.  v  Ovary  inferior,  1-ovuled,  with 
1  perfect  cell  and  2  abortive  ones.  Fruit  akene-like,  dry, 
indehiscent,  with  a  single  suspended  seed  without  albumen. 

Key  to  Genera 

Fruit  lulled,  with  p*ppn8-Hke  calyx  lobes VALERIANA     I 

Fruit  8  or  2-celled,  with  calyx  lobes  tooth-like  or  obsolete  .  VALBRXAKBLLA    II 
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I.  VALERIANA,  L.  Perennial,  usually  tall  herbs,  with 
strong-scented  roots,  simple  or  pinnately  divided  leaves,  and 
white  or  reddish  flowers,  in  close,  terminal,  clus.sred  cymes. 
Calyx  lobes  circinate  in  flower,  unrolled  in  fruit  into  5  to  15 
feathery  lobes.  Corolla  with  short  tube,  gibbous  but  not  spurred 
at  base,  and  5  nearly  equal,  spreading  lobes.  Stamens  3. 
Fruit  1-celled,  1-seeded,  the  minute,  empty  ones  having  dis- 
appeared. 

1.  V.  officinalis,  L.  Common  Garden  Valerian.  St.  George's 
Herb.  An  erect,  Old  World,  somewhat  pubescent  perennial,  2°  to  4° 
high,  with  fibrous  roots  and  sulcate  stem,  escaped  from  cultivation  in 
N.Y.,  N.J.,  Pa.,  and  southward.  Leaves  all  thin,  reticulate-veined,  pin- 
nate; leaflets  11  to  21,  lance-linear  or  lanceolate,  acute,  more  or  less 
dentate.  Flowers  very  fragrant,  pink,  lavender,  or  whitish,  in  close, 
corymbed  cymes.  Corolla  about  2"  long.  The  roots,  the  source  of  the 
valerian  of  the  shops,  have  a  warm,  aromatic,  slightly  bitter  taste,  and 
when  dry  a  peculiar,  fetid  odor,  very  agreeable  and  intoxicating  to  cats ; 
whence  an  old  name,  Cats'  Valerian,    June  to  Aug. 

2.  V.  Phil.  Linn.  A  smooth,  erect,  garden  perennial,  about  2°  high, 
with  terete  stem,  from  Caucasus.  Radical  leaves  simple,  undivided, 
oblong  or  elliptic ;  those  of  the  stem  pinnate,  with  5  to  7  oblong,  entire 
leaflets.     Flowers  white,  in  a  panicled  corymb.    Aug. 

3.  V.  Idulis,  Nutt.  Tobacco  Root.  Edible  Valerian.  An  erect 
perennial,  2°  to  4°  high,  with  a  smooth,  simple  stem,  from  a  deep,  yellowish, 
carrot-like  root,  found  in  wet,  open  ground  from  Ohio  to  Wis.  and  westward. 
Leaves  thick,  parallel-veined ;  radical  ones  linear,  spatulate  or  oblanceo- 
late,  entire,  3'  to  12'  long ;  stem  ones  few,  sessile,  pinnately  parted  into  3 
to  7  linear-lanceolate,  acute,  entire  segments.  Flowers  yellowish-white, 
more  or  less  dioecious,  in  a  dense  panicle,  greatly  expanded  in  fruit.  Fruit 
ovate,  crowned  with  10  to  12  feathery  bristles.  The  fleshy  root  is  cooked 
and  eaten  by  the  Indians.    May  to  Aug. 


II.  VALERIANELLA,  Tourn.  Small,  hardy,  dichotomously 
branched  annuals,  with  entire,  rosulate,  radicle  leaves,  and 
those  of  the  stem  entire,  toothed,  or  rarely  incisely  pinnatifid. 
Flowers  whitish,  bluish,  or  pink,  in  flattish  or  globular  clusters 
of  dense,  terminal  cymes.  Calyx  limb  merely  toothed  or 
obsolete.  Corolla  tube  short,  funnelform ;  limb  5-lobed.  Sta- 
mens 3.  Fruit  3-celled,  1-seeded;  2  of  the  cells  empty,  and 
often  confluent.  The  species  are  distinguished  mainly  by  the 
fruit. 

1.  V.  olitoria,  Poll.  Corn  Salad.  Lamb  Lettuce.  Fbtticus.  A 
succulent,  Old  World,  garden  annual,  6'  to  12'  high,  somewhat  pubescent, 
branching  and  forking  from  the  base,  naturalized  in  waste  places  from 
N.T.,  N.J.,  and  Pa.  to  Va.  and  La.  Radical  leaves  spatulate,  obtuse, 
entire,  V  to  2'  long ;  upper  stem  ones  oblong-lanceolate,  usually  dentate. 
Flowers  bluish,  about  1"  long,  in  capitate  cymes.  Fruit  orbicular,  gla- 
brous, flattened  next  the  fertile  cell,  which  is  larger  than  the  two  empty 
ones,  and  has  a  corky  mass  on  its  outer  side.    April,  July. 
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2.  V.  radiita,  Dufr.  A  pubescent,  sometimes  glabrous  annual,  6'  to 
12'  high,  of  low  grounds  from  N.T.  to  Minn,  and  Mo.  south  to  Fla.  and 
Tex.  Leaves  nearly  as  in  No.  1.  Flowers  white,  about  1"  long,  in  dense 
cymes.  Fruit  ovoid,  somewhat  4-angled,  minutely  pubescent  or  glabrous ; 
empty  cells  as  thick  as  the  beaked,  fertile  one,  and  separated  by  a  broad, 
shallow  groove.    May  to  July. 


Order  53.    DIPS ACE^  —  Teasel  Family 

Old  World  herbs,  with  opposite  or  whorled,  exstipulate 
leaves,  and  flowers  in  dense  heads,  surrounded  by  an 
involucre,  as  in  the  C&mpositce.  Calyx  adherent,  with 
pappus-like  limb.  Corolla  tubular  or  funnelform;  limb 
4  to  5-lobed.  Stamens  4,  rarely  2,  alternate  with  corolla 
lobes,  and  distinct.  Ovary  inferior,  1-celled,  1-ovuled ; 
style  1,  simple.  Fruit  dry,  indehiscent,  with  a  single, 
suspended,  albuminous  seed. 

Key  to  Genera 

Flower  bracts  rigid,  prickly DIP8ACUS     I 

Flower  bracts  a  short  scale  or  soft  bristle 8CABI08A    II 

I.  DIPSACUS,  L.  Teasel.  Tall,  coarse,  hairy,  or  prickly 
biennials,  with  opposite,  usually  connate  leaves,  and  oblong  or 
globular,  peduncled,  involucrate  heads  of  flowers,  each  flower 
in  the  axil  of  a  long,  prickly  scale  or  bract.  Calyx  adherent, 
enveloped  in  a  4-sided,  4-leaved  involucel.  Corolla  slightly 
irregular.    Other  features  as  in  the  family. 

1.  D.  sylv^stris,  Mill.  Wild  Teasel.  A  stout,  thistle-like  plant,  3° 
to  6°  high,  naturalized  in  waste  places  and  along  roadsides  from  Me.  to 
Mich,  south  to  Va.  and  Ind.  Stem,  branches,  peduncles,  and  midveins 
of  leaves  prickly  ;  otherwise  nearly  or  entirely  smooth.  Leaves  lanceolate, 
sinuate  or  jagged,  sessile,  or  upper  ones  connate-perfoliate,  6'  to  10'  long. 
Flowers  lilac,  4"  to  6"  long,  in  ovoid  or  cylindrical  heads,  with  linear 
involucrate  bracts  as  long  as  the  head,  and  curved  upward.  Flower 
bracts  ovate,  tipped  with  a  straight,  sharp  point.  Probably  the  original 
of  No.  2.    July  to  Sept. 

2.  D.  fullbnum,  L.  Fuller's  Teasel.  A  plant  very  similar  to  the 
preceding,  but  with  paler  flowers,  the  involucrate  bracts  shorter  than  the 
head  and  spreading  or  reflexed,  and  the  ./lower  bracts  tipped  with  a  hooked 
point,  the  last  feature  specially  adapting  it  for  teasing  or  raising  the  nap 
on  woolen  goods.  The  plant  is  cultivated  for  this  purpose  in  Europe,  and 
within  a  small  area  in  central  N.Y.,  and  is  sometimes  found  wild  near 
woolen  mills  in  the  Eastern  and  Middle  States.  Probably  a  cultivated 
variety  of  No.  1,  as  it  is  found  wild  only  as  an  escape.    July. 

II.  SCABIOSA,  L.  Scabious  or  Scabish.  Annual  or  peren- 
nial herbs,  with  entire,  toothed,  lobed,  or  dissected  leaves,  and 
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blue,  purple,  rose,  yellow,  or  white  flowers  in  globular  or  ovoid- 
conic,  peduncled,  involucrate  heads.  Involucral  bracts  in  1  or 
2  series,  foliaceous.  Flower  bracts  small,  narrow,  or  none. 
Calyx  limb  bristly.  Involucel  nearly  cylindrical,  with  grooves 
in  its  cup.  Corolla  limb  often  oblique  or  bilabiate;  outer 
corollas  often  enlarged.     Stamens  4,  rarely  2. 

1.  S.  Atropnrp&rea,  L.  Sweet  S.  Mourning  Bride.  A  branching 
annual,  1°  to  2°  high,  common  in  gardens,  with  obovate  or  lanceolate- 
ovate,  lyrate,  or  coarsely  toothed  radical  leaves,  and  those  of  the  stem 
pinnately  parted,  with  oblong,  toothed,  or  cut  lobes.  Flowers  dark 
purple,  varying  to  crimson,  rose,  or  white,  in  long-peduncled  heads, 
which  become  ovate  or  oblong  in  fruit,    tf uly  to  Oct 


Order  54.    COMPOSITES  —  Aster  Family 

Herbs,  rarely  shrubs,  sometimes  trees  in  tropical  regions, 
with  alternate  or  opposite,  exstipulate,  simple,  but  often 
much  divided  leaves,  and  perfect,  pistillate,  or  neutral, 
sometimes  monoecious  or  dioecious  flowers  on  a  common 
receptacle,  in  dense  heads,  surrounded  by  an  involucre  of 
few  to  many  bracts,  called  scales,  in  one  or  more  series,  the 
compound  flowers  of  the  old  botanists.  Calyx  tube  co- 
herent with  the  1-celled  ovary ;  the  limb,  called  a  pappus, 
either  wanting,  rim-like,  or  divided  into  bristles,  awns, 
scales,  teeth,  etc.  Corolla  tubular,  ligulate  or  bilabiate. 
In  the  first  case  of  5,  rarely  4,  lobes  with  a  marginal  vein. 
Stamens  5,  rarely  4,  inserted  on  the  corolla  tube,  and  alter- 
nate with  its  lobes ;  the  anthers  united  into  a  tube  (synge* 
nesious).  Style  single,  2-cleft  at  its  summit,  in  fertile 
flowers.  Fruit  an  akene,  often  crowned  with  a  pappus. 
The  receptacle  may  be  chaffy,  i.e.  with  bracts,  sometimes 
called  pales,  or  collectively  chaff,  rising  from  its  surface 
and  subtending  the  individual  flowers  (floret*) ;  or  naked, 
i.e.  without  chaff.  It  may  also  be  smooth  in  its  surface, 
or  alveolate,  i.e.  pitted  or  honeycombed.  Flowers  (florets), 
with  ligulate  or  strap-shaped  corollas,  are  called  rays, 
ray  flowers,  or  ray  florets,  and  when  present  make  the 
head  radiate.  When  tubular  flowers  are  also  present,  as 
in  the  sunflower  and  aster,  they  occupy  the  disk  or  central 
portion  of  the  head,  and  are  called  disk  flowers;  when 
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alone,  as  in  the  ironweed  and  boneset,  they  make  the  head 
discoid.  When  ray  flowers  alone  are  present,  as  in  the 
dandelion,  the  head  is  called  ligulate-flowered.  When  the 
flowers  of  a  head  are  all  of  one  kind,  i.e.  all  perfect,  all 
pistillate,  or  all  staminate,  it  is  homogamous;  when  they 
are  not  so,  it  is  heterogamous.  When  the  pistillate  and 
staminate  flowers  are  in  different  heads  on  the  same  plant, 
the  plant  is  called  heterocephalous,  a  term  sometimes,  for 
the  sake  of  brevity,  applied  to  the  heads  or  flowers,  when 
strictly  the  plant  is  intended.  The  general  inflorescence 
is  centrifugal;  that  of  the  heads,  centripetal;  i.e.  the 
central  and  terminal  heads  and  the  outer  flowers  of  each 
head  develop  first.  The  largest  order  among  Flowering 
Plants  (Phanerogams),  is  probably,  according  to  latest  esti- 
mates, one  tenth  of  the  whole,  and  embracing  10,000  to 
12,000  known  species  in  about  770  genera.  The  genera 
are  grouped  in  3  series,  Tubuliflorae,  Ligulifiorae,  and  Labi- 
atifiore.    The  first  and  second  alone  are  here  represented. 

Artificial  Key  to  the  Genera 
A.   tubulifl6r.e 

Bead!  discoid,  i.e.  consisting  of  tubular  flowers  only. 

1.  Receptacle  naked,  i.e.  without  chaff  or  bristles  among  the  flowers.    (9) 
1.  Receptacle  chaffy,  i.e.  with  chaff  among  the  flowers.    (5) 
1.  Receptacle  bristly  or  alveolate  (honeycombed),    (g) 
9.  Pappus  consisting  of  many  capillary  bristles.    (8) 

9.  Pappus  none,  or  a  short,  toothless  margin,    (f )  / 
3.  Leaves  alternate.    (4) 

3.  Leaves  opposite.    (Heads  homogamous.)   (b) 
4.  Heads  homogamous.    Flowers  all  perfect    (a) 
4.  Heads  heterogamous.    Flowers  not  all  perfect,    (•) 

5.  Flowers  whitish  or  greenish,    (c) 

5.  Flowers  yellow,    (d) 
I  radiate,  i.e.  the  outer  flowers  hgulate. 
Receptacle  naked.    (6) 
Receptacle  chaffy.    (10) 

0.  Pappus  of  5  to  12  scales,    (h) 

0.  Pappus  none  or  of  a  few  short  awns.    (I) 

0.  Pappus  of  many  capillary  bristles.    (7) 

7.  Rays  cyanic  (of  the  blue  type),  in  a  single  row.    (J) 

7.  Rays  cyanic  (of  the  blue  type),  in  several  rows.    (J) 

7.  Rays  yellow,  in  about  1  row.    (8) 
8*  Pappus  double  in  both  disk  and  ray.    (k) 
8.  Pappus  simple,  bristles  all  alike.    (9) 

9.  Involucral  scales  imbricated,  the  outer  shorter.    Q) 

9.  Involucral  scales  equal,  not  imbricated,    (m) 

10.  Disk  and  ray  both  fertile,  the  latter  pistillate.    (11) 
10.  Disk  sterile,  rays  fertile,    (p) 
10.  Disk  fertile,  rays  sterile.    (12) 
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11.  Bays  yellow,    (n) 
11.  Bays  cyanic  (of  the  blue  type),    (o) 
18.  AkeDee  oboompressed,  often  beaked,    (r) 
18.  Compressed  laterally  or  not  at  all    (s) 
a.  Involucral  scales  Imbricated.  Flowers  purple.  Pappus  double  VBRNONIA 
a.  Involncral  scales  imbricated.    Flowers  purple.     Pappus 

simple,  plumons LIATRIS 

a.  Involncral  scales  imbricated.     Flowers  purple.    Pappus 

simple,  not  plumons TRILI8A 

a.  Involucral  scales  imbricated.    Flowers  whitish,  pinkish,  or 

purplish BUPATORIUM 

a.  Involucral  scales  in  one  row.    Flowers  white  or  whitish  .  CACALIA 

a.  Involucral  scales  in  one  row.    Flowers  reddish  or  orange    .       .    EMILIA 

a.  Involucral  scales  in  one  row.    Flowers  yellow     .       .  6BNBCI0 

b.  Involucral  scales  8  to  20.    Erect  plants  .       .       .        BUPATORIUM 

b.  Involucral  scales  4  or  5.    Climbing  plants      .       .       •        MIKAlfIA 

c  Monoecious,  but  not  heterooephalous IVA 

c  Heterooephalous.    Leaves  opposite AMBROSIA 

c  Heterooephalous.    Leaves  alternate XANTHIUM 

d.  Pappus  of2retrorsely  hispid  awns BIDBNS 

d.  Pappns  of  2  erectly  hispid  awns COREOPSIS 

©.  Scales  herbaoeons BRBCHTITB8 

©.  Scales  scartous,  persistent,  often  colored.    Heads  dioecious  ANTBNNARIA 
©.  Scales  scarious,  persistent,  often  colored.    Heads  heteroga- 

mous 6NAPHALIUM 

f.  Leaves  opposite.    Flowers  dioecious,  obscure  AMBROSIA 

t .  Leaves  alternate.    Flowers  yellow TAN ACBTUM 

f .  Leaves  alternate.    Flowers  whitish ARTEMISIA 

g.  Pappns  none,  or  consisting  of  scales        •  .  CENTAUREA 

g.  Pappus  of  many  plumous  bristles     .....    CNICUS 
ff«  Pappus  of  many  rough  bristles         ....        ARCTIUM 

h.  Leaves  alternate.    Bays  fertile HBLBlflUM 

h.  Leaves  alternate.    Bays  sterile 6AILLARDIA 

i.  Leaves  opposite.    Involucre  single.    Scales  united  TAGETB8 

I.  Lvs.  altera.    Pappus  none.    Bays  fertile.    Disk  sterile  .  CALENDULA 
I.  Lvs.  altera.    Pappus  none.   Fls.  all  fertile.   Scales  equal  BBLLIS 

1.  Leaves  alternate.     Pappus  none.     Flowers  all  fertile. 

Scales  unequal CHRYSANTHEMUM 

J.  Bays  4  to  6.  Invol.  oblong,  Imbricated.  Akenes  very  silky   SBRIC0CARPU8 

j.  Bays  5  to  75.    Involucre  Imbricated ASTER 

j.  Bays  40  to  200.  In  vol  scarcely  Imbricated.  Scales  nearly  equal   BRIQERON 
k.  Pappus  donble  in  both  disk  and  ray        ...  CHRYSOPSIS 

1.  Heads  large,  about  20-rayed.    Pappus  in  1  row     ....      INULA 
1.  Heads  very  small,  1  to  15-rayed.    Pappus  in  1  row,  shorter 

than  the  akene BRACHTCILfiSTA 

1.  Hds.  very  small,  1  to  15-rayed.   Pappus  Irregly.  2-rowed,  white     SOLIDAGO 

m.  Heads  corymbed.    Leaves  alternate      ....         8BNBCI0 

n.  Scales  (the  4  outer)  united  Into  a  cup     .  TETRAGONOTHECA 

n.  Scales  distinct    Akenes  4-angled.    Pappus  none         .  HELI0PSI8 

n.  Scales  distinct.    Akenes  flat.    Pappus  of  2  awns  .       •       .  VERBESINA 

o.  Leaves  alternate.    Pappus  none.    Akenes  terete  .       .     ANTHEMIS 

o.  Leaves  alternate.    Pappus  none.    Akenes  obcompressed    ACHILLBA 

o.  Leaves  opposite.    Pappus  of  fringed  scales  .  OALINSOGA 

o.  Lvs.  opp.    Pappus  of  the  disk  1  to  2-awned,  of  the  ray  none     ZINNIA 

p.  Leaves  opposite.    Bays  yellow.    Pappus  none     .       .       .      POLYMNIA 

p.  Leaves  opp.    Bays  yellow.    Pappus  a  2  to  8-toothed  crown       8ILPHJUM 

p.  Leaves  alternate.    Bays  and  disk  yellow.    Akenes  winged        SILPHJUM 

p.  Leaves  alternate.    Bays  whitish,  very  short,  only  5  PARTHBNIUM 

r.  Akenes  with  erectly  hispid  awns,  or  awnless.     Never 

beaked COREOPSIS 

r.  Akenes  with  retrorsely  hispid  awns.    Flowers  yellow  .       .   BIDBNS 
r.  Akenes  usually  distinctly  beaked.    Flowers  rose,  crim- 
son, or  purple  COSMOS 
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Rays  white,  spreading.    Pappus  none AHTHEMI8  XXXIV 

Rays  purple,  pendent.    Pales  sharp,  elongated     .       •       .    BCHHTACBA  XXIII 

Rays  yellow.    Pappus  none.    Akenes  quadrangular    .       .   RUDBBCKIA  XXIV 

Kays  yellow.    Pappus  of  2  awns.    Akenes  wingless    .         HRLIANTHU8  XXV 

Bays  yellow.  Pappus  of  2  awns.  Akenes  broadly  winged    ACTIH0MBRI8  XXYII 

B.   ligulifl6rjb 

1.  Pappus  consisting  of  little  scales.    Flowers  blue    .       .    CICHORIUM  L 

1.  Pappus  double,  of  scales  and  bristles.    Flowers  yellow        .    KRIGIA  LI 

1.  Pappus  of  feathery  bristles LBONTODON  LII 

1.  Pappus  of  capilkry  bristles.    (2) 

9.  Akenes  terete  or  angular,  not  flattened.    (8) 
ft.  Akenes  flattened  more  or  less.    (4) 

3.  Akenes  not  beaked.    Flowers  yellow  or  orange    HIBRACIUM  LIII 

8.  Akenes  not  beaked.    Flowers  whitish       .  NABALU6  LTV 

8*  Akenes  beaked.    Pappus  white . 
8*  Akenes  beaked.    Pappus  reddish 
4.  Akenes  beaked  or  narrowed  at  the  top     . 
4.  Akenes  not  beaked  or  narrowed  at  the  top 


TARAXACUM  LT 

PTRRH0PAPPU8  LVI 

LACTUCA  LVII 

S0NCHU6  LVIII 


I.  VBRNONIA,  Schreb.  Ironwebd.  In  our  species  peren- 
nial herbs,  with  leafy  stems,  alternate,  acuminate  or  acute, 
pinnately-veined  leaves,  and  corymbed  or  panicled,  terminal 
heads  of  mostly  purple  flowers.  Involucre  oblong,  cylindric, 
bell-shaped,  or  hemispherical,  with  scales  imbricated  in  several 
series.  Receptacle  naked,  flat.  Flowers  all  tubular,  perfect, 
regular,  5-clef t.  Pappus  double ;  the  outer,  chaffy ;  the  inner, 
capillary.    Akenes  8  to  10-ribbed,  truncate. 

a.  Scales  of  the  Involucre  with  awl-shaped  or  filiform  tips,    (b) 
a.  Scales  of  the  Involucre  with  tips  acute,  obtuse  or  truncate,    (o) 

b.  Involucres  8"  to  6"  wide.    Scales  shorter  than  the  heads    ....  No.  1 

b.  Involucres  9"  to  12"  wide.    Scales  as  long  as  the  heads      .       .       .       .  No.  2 

c  Scales  closely  appressed.    Heads  many,  crowded.    Leaves  thick       .       •       •  No.  8 

c  Scales  closely  appressed.    Heads  fewer,  not  crowded.    Leaves  thin  .       •       •  No.  4 

c  Scales  closely  appressed.    Heads  few.    Leaves  thin,  lower  ones  oval         •    *  .  No.  0 

c.  Scales  closely  appressed.    Heads  rather  large.    Plant  woolly      ....  No.  6 

1.  V.  Noveboracensis,  L.  Common  or  New  York  Ironwebd.  A  con- 
spicuous plant,  3°  to  6°  high,  common  in  moist  grounds  from  Mass.  to  Minn, 
south  to  Ga.  and  Mo.  Leaves  crowded,  rough,  lanceolate  to  lance-oblong, 
serrulate,  3'  to  6'  long.  Heads  in  open,  flat-topped  cymes ;  scales  ovate  or 
ovate-lanceolate,  purplish,  ending  in  a  slender,  thread-like  tip.  Flowers 
deep  purple.    July  to  Sept. 

2.  V.  Arkansana,  DC.  (V.  crin)ta,  Raf.)  Great  Ironwebd.  A 
stout  plant,  8°  to  10°  high,  on  prairies  and  along  streams  from  Mo.  and 
Kan.  to  Tex.,  with  linear-lanceolate, 'finely  denticulate  leaves  4'  to  12'  long. 
Involucres  hemispheric,  9"  to  12"  wide,  60  to  76-flowered.  Scales  green  or 
reddish,  awl-shaped,  with  spreading,  thread-like  tips  as  long  as  the  head. 
Aug.  to  Oct. 

3.  V.  faaciculata,  Mx.  Western  Ironwebd.  A  smooth  or  smoothish 
plant,  2°  to  6°  high,  common  in  low  or  moist  ground  from  Ohio  to  Minn, 
and  S.  Dak.  south  to  Ky.  and  Tex.  Leaves  thick,  firm,  narrowly  lanceo- 
late, long-acuminate,  serrulate,  3'  to  6'  long.  Heads  20  to  30-flowered, 
short-peduncled  or  sessile,  usually  many  and  crowded.  Involucres  ovoid- 
bell-shaped,  2"  to  3"  wide.  Scales  oval  or  ovate,  ciliate,  appressed.  July 
to  Sept 
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4.  V.  altlssima^NuTT.  (V.  gigantea,  Britton.)  Tall  Ironweed. 
A  smooth  plant,  5°  to  10°  high,  found  in  low  grounds  or  moist  soils  from 
western  Pa.  to  111.  south  to  Fla.  and  La.  Leaves  thin,  veiny,  dark  green 
above  and  beneath,  lanceolate,  acuminate,  finely  serrate,  4'  to  12'  long. 
Flowers  and  heads  much  as  in  No.  3,  but  fewer  and  less  crowded.  July 
to  Sept. 

5.  V.  glauca,  Britton.  Broad-leaved  Ironweed.  A  smooth  or 
finely  puberulent,  slender  plant,  2°  to  6°  high,  found  in  woods  from  Pa. 
to  Ohio  south  to  Fla.  and  La.  Leaves  thin,  pale  beneath,  lanceolate  to 
elliptic,  the  lower  ones  broadly  oval,  sharply  serrate,  acute  or  acuminate, 
4'  to  V  long.  Heads  few,  on  loosely  branched,  slender  peduncles,  10  to 
20-flowered.    Involucre  bell-shaped,  2"  to  8"  wide.    Aug.  to  Sept 

6.  V.  Drumm6ndii,  Shuttleworth.  Drummond's  Ironweed.  A 
coarse,  stout,  woolly  plant,  3°  to  7°  high,  common  on  prairies  from  111.  to 
Kan.  south  to  Ala.  and  Tex.  Leaves  lanceolate,  acute  or  short-acuminate, 
sharply  serrate,  4'  to  12'  long,  rough  above,  densely  pubescent  beneath. 
Heads  15  to  20-flowered,  short-peduncled,  usually  in  close  corymbs.  In- 
volucres hemispherical,  2"  to  6,;  wide.    Scales  purplish.    Aug.  to  Oct. 

II.  LlATRIS,  Schkeb.  Blazing  Star.  Button  Snake- 
root.  Erect,  perennial  herbs,  with  simple  or  sparingly  branched 
stem,  from  a  roundish  tuber,  alternate,  entire,  narrow  leaves, 
and  rose-purple  flowers  in  spiked  or  racemed  heads.  Flowers 
all  perfect,  tubular,  in  few,  many-flowered  heads.  Involucral 
scales  imbricated  in  several  rows.  Receptacle  naked.  Corolla 
regular,  its  tube  and  5  lobes  slender.  Akenes  slender,  10- 
ribbed,  tapering  to  the  base.  Pappus  of  plumose  or  barbellate, 
capillary  bristles. 

a.  Involucral  scales  prolonged  Into  petalold  tips No.  1 

a.  Involucral  scales  not  prolonged  into  petaloid  tips,    (b) 

b.  Pappus  clearly  plumose.  Lobes  of  the  15  to  60  corollas  hairy  within  .  Nos.  2,  8 
b.  Pappus  clearly  plumose.  Lobes  of  the  8  to  5  corollas  smooth  within  .  Nos.  4,  5 
b.  Pappus  only  barbellate,  smooth  to  the  naked  eye.    (c) 

c  Heads  many  (20  to  40)-flowered,  rounded,  6"  to  12"  wide No.  6 

e.  Heads  few  (7  to  lC)-flowered,  oblong Nos.  7,  8 

c.  Heads  few  (8  to  6)-flowered,  in  a  regular  spike  or  raceme    ....       Nos.  9,  10 
c  Heads  few  (8  to  6)-flowered,  In  a  1 -sided  raceme No.  11 

1.  L.  llegans,  Willd.  Handsome  Blazing  Star.  A  plant,  with 
simple,  hairy  stem,  2°  to  3°  high,  found  in  dry,  barren  soils  from  Va.  to 
Fla.  and  Tex.  Leaves  smooth,  punctate  ;  radical  and  lower  ones  lanceo- 
late ;  upper  ones  linear,  becoming  bract-like  in  the  slender  spike  or  raceme 
6'  to  20'  long.  Heads  3  to  6-flowered,  narrowly  bell-shaped,  6"  to  7" 
long.  Involucral  scales  hairy;  inner  ones  prolonged  into  spreading, 
petaloid,  purple,  or  rarely  white  tips,Jonger  and  shoxmer  than  the  purple 
flowers.     Pappus  distinctly  plumose.     Aug.  to  Oct. 

2.  L.  squarrosa,  Willi).  Common  Blazing  Star.  A  smooth  or  hairy 
plant,  with  stout  stem,  6;  to  30'  high,  found  in  dry  soils  from  N.J.  and  Pa. 
to  Minn,  and  Neb.  south  to  Fla.  and  Tex.  Leaves  narrowly  linear,  3'  to  6' 
long.  Heads  cylindric  or  top-shaped,  4"  to  8"  wide,  usually  few,  5  to  20, 
or  sometimes  solitary,  sessile  or  nearly  so.  Flowers  16  to  60  in  a  head, 
bright  purple,  corolla  lobes  hairy  within.  Scales  in  5  to  7  rows,  lanceolate, 
with  acuminate,  spreading,  or  squarrous  tips.  Pappus  distinctly  plumose. 
June  to  Sept. 

3.  L.  cylindracea,  Mx.  A  slender  or  stout,  usually  smooth  plant,  6* 
to  18'  high,  in  dry,  open  places  and  prairies  from  western  N.Y  to  Minn. 
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south  to  111.  and  Mo.  Leaves  rigid,  narrowly  linear,  8'  to  V  long.  Heads 
sessile  or  stalked,  cylindric-top-shaped,  6"  to  12"  long,  16  to  20-flowered. 
Scales  in  6  or  6  rows,  short,  rounded  or  obtuse,  oppressed,  ciliate,  abruptly 
acuminate.    Flowers,  corolla  lobes,  and  pappus  as  in  No.  2.     July  to  Sept. 

4.  L.  tenuifdlia,  Nutt.  A  very  elegant  plant,  with  smooth,  slender, 
simple  stem,  2°  to  4°  high,  and  slender,  linear  or  filiform  leaves,  found  in 
pine  barrens  from  N.C.  to  Fla.  Lowest  leaves  crowded,  very  long,  resem- 
bling those  of  the  long-leaf  pine,  diminishing  gradually  to  bristle-like 
bracts  above.  Heads  about  b-flowered,  crowded  on  slender  pedicels  in  a 
raceme  107  or  more  long.  Corollas  purple,  lobes  smooth  within.  Scales 
oblong,  obtuse,  mucronulate.     Pappus  distinctly  plumose.    Aug.  to  Oct 

5.  L.  punctata,  Hook.  Dotted  Blazing  Star.  A  stout  plant,  10'  to 
30'  high,  from  a  stout,  branching,  or  roundish  rootstock,  found  in  dry 
soils  from  Minn,  to  Mo.  and  Tex.  and  westward.  Leaves  rigid,  linear,  2' 
to  6'  long,  diminishing  upward,  and  with  the  involucral  scales  very  punctate. 
Heads  7"  to  10"  long,  4  to  6-flowered,  in  dense,  wand-like,  usually  leafy 
spikes.  Flowers  purple.  Involucres  narrowly  bell-shaped.  Scales  oblong, 
cuspidate,  ciliate,  in  4  or  6  rows.    Pappus  distinctly  plumose.    Aug.  to  Oct. 

6.  L.  scariosa,  Willd.  Large  Blazing  Star.  Gay  Feather.  A 
handsome  plant,  with  a  stout,  rough,  pubescent  or  hoary  stem,  2°  to  6° 
high,  found  in  dry  woods  and  fields  throughout  our  area.  Leaves  below, 
lanceolate  or  oblanceolate,  tapering  to  a  petiole,  3'  to  0'  long ;  above, 
narrowly  lanceolate  or  linear.  Heads  large,  hemispheric,  6"  to  12"  wide, 
20  to  40-flowered,  on  stout  peduncles,  or  sometimes  sessile,  in  a  loose 
spike  or  raceme.  Flowers  bluish-purple.  Scales  in  6  or  6  rows,  spatulate 
or  obovate,  obtuse,  appressed,  with  dry,  scarious,  often  purplish  margins 
or  tips.    Pappus  barbellate,  rough  to  the  naked  eye.    Aug.,  Sept. 

7.  L.  spicata,  Willd.  A  smooth  or  slightly  hairy  plant,  with  stout, 
very  leafy  stem,  2°  to  6°  high,  common  in  moist  grounds  from  Mass.  to 
Minn,  south  to  Fla.,  Ky.,  Ark.,  and  La.  Leaves  linear-lanceolate,  3  to 
5-nerved,  the  lower  very  long,  gradually  diminishing  upward  to  the 
linear-subulate  bracts  of  the  spike.  Heads  small,  short-oblong,  2"  to  4" 
wide,  6  to  1 6-flowered,  sessile,  in  a  dense  spike  5'  to  16'  long.  Flowers 
bluish-purple,  sometimes  white.  Scales  and  pappus  nearly  as  in  No.  6. 
The  species  varies  considerably  in  the  relative  width  of  the  leaves,  the 
length  of  the  spikes,  and  the  size  of  the  heads.     Aug. 

8.  L.  graminif&lia,  Willd.  A  smooth  or  somewhat  hairy  plant,  with 
slender,  simple  stem,  2°  to  3°  high,  and  many  linear,  grass-like  leaves, 
found  in  wet  or  dry  soils,  especially  in  pine  barrens,  from  N.J.  to  Fla., 
Ga.,  and  Ala.  Leaves  1-nerved.  Heads  6"  long,  6  to  1 6-flowered,  usually 
in  racemes,  often  in  spikes,  sometimes  panicled  below.  Involucres  2"  to 
4"  wide,  with  acute  base.  Scales  12  to  18,  appressed,  punctate,  obovate- 
spatulate.  Flowers  purple.  Pappus  barbellate,  rough  to  the  naked  eye. 
Akenes  hairy.    Sept.,  Oct. 

9.  L.  gracilis,  Pursh.  A  grayish  plant,  with  simple,  slender,  woolly, 
somewhat  hoary  stem,  1°  to  3°  high,  found  in  dry  pine  barrens  of  Ga.,  Fla., 
and  Ala.  Leaves  smooth,  linear,  1-nerved,  short,  the  lower  ones  lanceo- 
late or  oblanceolate,  obtuse,  petioled,  the  upper  ones  linear,  spreading 
or  appressed.  Heads  small,  3  to  6-flowered,  sessile,  or  on  slender,  hairy 
stalks,  in  a  long  raceme,  or  rarely  panicled.  Scales  oblong,  obtuse,  or 
mucronate.     Pedicels  vary  greatly  in  length  and  direction.     Sept. 

10.  L.  pycnostachya,  Mx.  Prairie  Blazing  Star.  A  very  leafy 
plant,  with  simple,  stout,  hairy,  or  smooth  stem,  2°  to  6°  high,  found  in  dry 
soils  and  on  prairies  from  Ind.  and  Ky.  to  Minn,  and  Neb.  south  to  Ark. 
and  Tex.  Leaves  crowded  ;  lower  ones  linear-lanceolate,  veined,  8'  to  20* 
long ;  upper  ones  narrowly  linear,  short,  ascending.  Heads  4"  to  6"  long, 
3  to  6-flowered,  sessile,  crowded  in  very  dense,  thick  spikes  6'  to  20'  long. 
Involucres  oblong  or  cylindric,  scales  oblong  or  lanceolate,  with  acute, 
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spreading  or  recurved,  scarious  or  colored  tips.    Pappus  barbellate,  not 
plumose.    Aug.,  Sept 

II.  L.  secunda,  Ell.  (L.  Pjluciflora,  Ph.)  A  plant  with  slender, 
pubescent,  ascending,  recurved  stem,  1°  to  3°  high,  growing  on  dry, 
sandy  ridges  in  S.C.  and  Ga.  Leaves  smooth,  linear,  short ;  lowest  ones 
linear-lanceolate,  2'  to  4'  long.  Heads  4  to  o-flowered,  in  a  long,  slender 
recurved,  l-sided  (secund)  raceme,  the  heads  all  turned  upward.  ScAles 
lance-oblong,  acute.    Pappus  barbellate.    Sept. 

III.  TRILISA,  Cass.  Erect,  perennial  herbs,  with  fibrous 
roots,  alternate,  simple,  lanceolate  or  broader  leaves,  and  small, 
discoid  heads  of  5  to  10  perfect,  purple  flowers  in  terminal 
corymbs  or  thyrse-like  panicles.  Scales  of  involucres  nearly 
equal,  in  2  or  3  rows.  Receptacle  naked,  flat  Pappus  of  rigid 
but  not  plumose  bristles.    Only  2  species. 

1.  T.  odoratissima,  Cabs.  Vanilla  Plant.  Hound's  Tonoub.  A 
smodth,  rather  stout  plant,  2°  to  3°  high,  found  in  low  pine  barrens  from 
Va.  to  Fla.  and  La.  Leaves  thick,  oblong,  ovate,  or  oval,  or  lower  ones 
obovate-spatulate,  obtuse,  entire,  or  sometimes  dentate,  4'  to  10'  long. 
Heads  about  3"  long,  in  a.  large,  corymbed  panicle.  Flowers  bright 
purple.  The  leaves  when  bruised  exhale  a  vanilla-like  odor  and  are  said 
to  be  mixed  with  tobacco  leaves  to  flavor  them.    Sept,  Oct 

2.  T.  paniculata,  Willd.  A  plant  similar  to  the  preceding  and  of 
about  the  same  range,  but  with  viscidrpubescent  stem,  entire  leaves,  the 
heads  in  a  dense,  oblong  thyrsoid panicle,  and  flowers  pale  purple  or  white. 
Sept,  Oct 

IV.  EUPATORIUM,  L.  Erect,  perennial,  often  resinous- 
dotted  herbs,  with  opposite,  whorled,  or  alternate  leaves,  and 
in  our  species  corymbed  or  panicled,  discoid  heads  of  white, 
blue,  or  purplish,  never  yellow,  flowers.  Receptacle  flat,  conical 
or  convex,  naked.  Involucre  oblong  or  bell-shaped.  Scales 
more  than  4,  imbricated  in  1  or  more  rows.  Corolla  5 -toothed* 
Style  much  exserted,  deeply  cleft.  Pappus  simple!  capillary, 
roughish.    Akenes  5-angled. 

a.  Leaves  piunately  divided,  mostly  alternate   •••••••  Hob.  1,  % 

a.  Leaves  undivided,  opposite  or  whorled.    (b) 

b.  Leaves  whorled        ........*..  Hoc  8, 4 

b.  Leaves  opposite,  oonnate-perfoUate •      Ho.  5 

b.  Leaves  opposite,  sessile   .•••••••••  Hon.  6,  7 

b.  Leaves  opposite,  petloled.    Flowers  white Hot.  8,  9, 10 

b.  Leaves  opposite,  petloled.    Flowers  bine       . No.  11 

1.  E.  faeniculaceum,  Willd.  Dog  Fennel.  A  very  branching,  fennel- 
scented  weed,  3°  to  10°  high,  common  in  fields  from  Md.  to  Fla.  Leaves 
alternate,  pinnately  dissected ;  the  lower  petioled,  compoundly  pinnatifid 
into  linear,  filiform  segments,  the  uppermost  sessile,  becoming  simple. 
Heads  3  to  5-flowered,  very  small,  very  numerous,  in  panicled  racemes. 
Scales  8  to  10,  mucronate.    Flowers  greenish-white.    Sept.,  Oct. 

2.  E.  coronopif&lium,  Willd.  A  more  or  less  viscid  plant,  2°  to  4° 
high,  common  in  dry,  thin,  or  sandy  soils  from  N.C.  to  Fla.,  similar  to 
the  preceding,  but  with  the  lower  leaves  opposite;  the  segments  lance- 
linear;  heads  b-flowered;  scales  10,  cuspidate,  with  scarious  margins. 
Sept,  Oct 
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3.  E.  purp&reum,  L.  Joe  Pyb  Weed.  A  stout  herb,  8°  to  10°  high, 
common  in  moist  soil  throughout  our  area,  with  green  or  purple,  solid 
or  hollow,  terete,  striate  or  fluted  stem,  and  thin,  petioled,  oval,  ovate  or 
ovate-lanceolate,  acuminate,  serrate  leaves,  4'  to  12'  long,  in  whorls  ofS  to  0. 
Flowers  pink  or  purplish,  in  5  to  10-flowered  heads,  .massed  in  large,  ter- 
minal, hemispherical  or  pyramidal,  compound  corymbs.  Involucres  cylin- 
dric,  scales  oblong,  obtuse,  pink,  imbricated  in  4  or  5  rows.  The  species 
varies  much,  especially  in  the  size,  markings,  and  solidity  of  the  stem,  giv- 
ing occasion  for  at  least  one  distinct  species,  E.  flstulbsum,  Barratt,  a  very 
tall  form  with  hollow  stem,  hence  called  Trumpet  Weed,  and  possibly  to 
the  following,  E.  maculatum.    Aug.,  Sept. 

4.  E.  maculatum,  L.  Spotted  Joe  Pye  Weed.  A  plant  4°  to  6° 
high,  in  low  grounds  from  N.Y.  to  Minn,  south  to  Ky.  and  Kan.,  similar  to 
the  preceding,  but  with  the  striate  stem  usually  purple-spotted,  the  leaves 
thick,  triple-veined,  ovate,  in  whorls  of  3  to  5,  the  inflorescence  flatfish, 
rather  rounded,  and  the  involucral  scales  pubescent.    Aug.,  Sept. 

5.  E.  perfoliatnm,  L.  Thorough  wort.  Boneset.  A  plant  common 
in  low  and  wet  grounds  throughout  our  area,  with  a  stout,  hairy  stem,  2°  to  4° 
high,  and  divaricate,  connate-perfoliate,  lanceolate,  acuminate,  serrate- 
dentate,  very  veiny,  wrinkled  leaves  4'  to  V  long.  The  veiny,  wrinkled 
leaves,  downy  beneath,  are  so  united  at  their  bases  as  to  form  a  single  blade 
8'  to  14'  long,  tapering  from  the  center  to  each  end.  Heads  10  to  16-flow- 
ered,  in  large,  very  compound  corymbs.  Scales  linear-lanceolate.  Flow- 
ers dull  white.     Leaves  very  bitter,  a  well-known  domestic  tonic.    Aug. 

6.  E.  sessilitolium,  L.  Upland  Boneset.  A  slender,  erect,  smooth 
plant,  2°  to  6°  high,  branching  at  the  top,  in  dry  and  rocky  upland  woods 
from  Mass.  to  111.  and  southward  along  the  mts.  to  Ga.  and  Ala.  Leaves 
opposite,  or  the  lowest  rarely  in  3's,  closely  sessile  or  amplexicaul,  veiny, 
smooth,  ovate-lanceolate,  sharply  serrate,  thin,  3'  to  6;  long,  tapering  regu- 
larly from  near  the  rounded  base  to  the  long,  sharp  point.  Heads  6-flow- 
ered,  in  a  pubescent,  compound  corymb.  Flowers  white.  Involucres 
bell-shaped.  Scales  oval  or  oblong,  obtuse,  imbricated,  in  2  or  3  rows. 
Aug.  to  Oct. 

7.  E.  rotundifdlium,  L.  Wild  Hoarhound.  A  compact,  bushy, 
roughish,  downy-pubescent  plant,  2°  to  3°  high,  in  dry  soil  from  southern 
N.  i .  and  N.J.  to  Ky.  south  to  Fla.  and  Tex.  Leaves  opposite,  sessile, 
roundish-ovate,  acutish  or  obtuse,  subcordate,  dentate-crenate,  3-ribbed, 
veiny,  V  to  2'  long,  rough  above,  pubescent  beneath.  Heads  5-flowered, 
in  large,  dense,  flattish  corymbs.  Involucral  scales  linear-lanceolate, 
acute,  in  2  or  3  rows,  very  pubescent,  concealing  the  florets.  Style  much 
exserted.     Aug.,  Sept. 

8.  E.  serotinum,  Mx.  Late-flowerino  Thorough  wort.  A  bushy- 
branched  herb,  with  finely  pubescent  stem,  4°  to  6°  high,  in  low  grounds 
from  Md.  to  Minn,  and  eastern  Kan.  south  to  Fla.  and  Tex.  Leaves  all  slen- 
der-petioled,  3-ribbed,  lanceolate,  acute  or  acuminate,  sharply  serrate,  3; 
to  6'  long ;  the  upper  ones  nearly  entire,  scattered,  the  lower  opposite. 
Heads  12  to  15-flowered,  in  compound  corymbs.  Involucres  bell-shaped. 
Scales  pubescent,  imbricated,  in  2  or  3  rows.    Flowers  white.    Sept  to  Nov. 

9.  E.  ageratoides,  L.  White  Snakeroot.  White  Sanicle.  A 
smooth,  branching  plant,  2°  to  4°  high,  common  in  rich  and  rocky  woods 
from  Me.  to  Neb.  south  to  Ga.  and  La.  Leaves  opposite,  thin,  on  long, 
slender  petioles,  3-ribbed,  ovate,  acuminate,  rounded  or  subcordate  at 
base,  sharply  toothed,  3'  to  5'  long.  Heads  many,  in  a  compound  corymb, 
10  to  20-flowered.  Scales  linear,  acute,  equal,  in  1  row.  Flowers  pure 
white.     Called  also  Indian  Sanicle  and  Deerwort  Boneset.     Aug.,  Sept. 

10.  E.  aromaticum,  L.  Small  White  Snakeroot.  A  plant  similar 
to  the  preceding,  in  low  woods  from  Mass.  to  Fla.  and  La.,  but  somewhat 
downy  and  later  in  blooming,  with  nearly  simple  stem,  1°  to  2°  high.    The 

brief  flora  —  IS 
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leaves  also  are  thickish,  on  short  petioles,  narrowly  ovate,  acute,  bluntly 
toothed,  2;  to  4'  long,  and  the  involucres  more  spreading  than  in  No.  9, 
with  usually  obtuse  scales.    Otherwise  as  in  No.  0.    Aug.,  Sept 

11.  S.  c&lestinum,  L.  (ConoclIwium  celbstInum,  DC.)  Mist 
Flower.  A  slightly,  pubescent,  branched  herb,  1°  to  3°  high,  found  in  rich, 
moist  soil  from  N.J.  to  Mich,  and  Kan.  south  to  Fla.  and  Tex.  Leaves  oppo- 
site, petioled,  triangular-ovate,  acute  or  obtuse,  subcordate  or  truncate, 
crenate-serrate,  1'  to  3'  long.  Heads  many-flowered,  in  corymbed  cymes. 
Receptacle  conical,  involucre  widely  bell-shaped.  Scales  linear,  in  1  row. 
Flowers  sky-blue,  turning  purple  or  reddish  in  fading.    Sept 

V.  MIKANIA,  Willd.  Twining  perennials,  or  in  the  tropics 
a  few  erect  shrubs,  with  opposite,  oblong,  ovate,  cordate  or 
lobed  leaves,  and  many  small,  cylindrical  flower  heads  in 
racemes,  corymbs,  or  panicles.  Heads  discoid,  4-flowered.  In- 
volucre of  4  scales.    Otherwise,  the  same  as  EupaJtorium. 

1.  M.  scandens,  Willd.  Climbing  Hempweed  or  Bonebet.  A  hand- 
some, smooth  or  smoothish  twiner,  5°  to  15°  long,  climbing  over  bushes  in 
wet  thickets,  along  streams  and  in  swamps  from  Mass.  to  Ind.  south  to 
the  West  Indies  and  South  America.  Leaves  triangular-ovate,  acumi- 
nate, deeply  cordate  or  hastate,  repand-toothed,  2'  to  4'  long,  on  slender 
petioles  half  as  long.  Heads  of  white  or  pink  flowers  in  peduncled, 
axillary  corymbs.    July  to  Sept 

VI.  SERICOCARPUS,  Nees.  White-topped  Aster.  Erect, 
perennial  herbs,  with  alternate,  sessile,  entire  or  serrate  leaves, 
and  radiate  heads  of  flowers  clustered  in  terminal,  flat  corymbs. 
Ray  flowers  4  to  6,  white,  pistillate.  Disk  flowers  6  to  15, 
perfect,  pale  yellow.  Involucre  oblong.  Scales  imbricated,  in 
several  rows,  coriaceous,  whitish,  appressed,  with  short,  spread- 
ing, green  tips.  Receptacle  alveolate.  Akenes  obconic,  silky. 
Pappus  simple,  of  many  capillary  bristles. 

1.  S.  conyzoides,  Nebs.  Toothed  White-topped  Aster.  A  plant 
with  simple,  somewhat  pubescent,  slightly  6-angled  stem,  1°  to  %°  high, 
corymbously  branched  at  the  top,  common  in  dry  woods  and  thickets 
from  Me.  to  Ohio  south  to  Fla.  and  Ala.  Leaves  thin,  ciliate,  oval- 
lanceolate,  or  the  lower  spatulate,  somewhat  serrate,  2'  to  4'  long ;  the 
upper  nearly  entire.  Heads  loosely  or  densely  clustered,  4"  to  6" 
long.  Involucre  bell-shaped.  Scales  oval  or  oblong,  the  outer  ones  with 
reflexed,  green  tips.    Pappus  rusty.    July  to  Sept. 

2.  S.  solidaglneus,  Nees.  Narrow-leaved  White-topped  Aster. 
A  smooth  and  slender-stemmed  plant,  1°  to  2°  high,  of  nearly  the  same 
range  as  No.  1,  with  thick,  entire,  linear  or  linear-spatulate  leaves  1'  to  2' 
long.  Heads  3"  to  4"  long.  Involucre  oblong-bell-shaped.  Pappus  white. 
June  to  Sept. 

VII.  ASTER,  L.  Aster.  Stabwort.  Perennial,  rarely  an- 
nual herbs,  with  alternate  leaves,  and  corymbed,  panicled,  or 
rarely  racemed  or  solitary,  radiate  heads  of  flowers  blooming 
in  late  summer  and  autumn.  Disk  flowers  perfect,  yellow, 
usually  changing  to  brown,  red,  or  purple ;  ray  flowers  pistil- 
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late,  in  1  row,  violet,  blue,  purple,  pink  or  white,  never  yellow. 
Involucre  hemispheric,  bell-shaped,  or  top-shaped.  Scales  imbri- 
cated, in  several  rows,  usually  with  green  tips,  often  spreading. 
Receptacle  naked,  flat,  alveolate.  Pappus  simple,  rarely  double, 
capillary,  rough.    Akenes  usually  flattened  and  ribbed. 

As  remarked  Id  Gray's  "  Flora  of  North  America  "  (Vol.  I,  Part  II,  page  172),  this  •«  la  ftr 
the  most  difficult  of  our  genera,  both  for  the  settlement  of  the  names  of  the  species  and  for 
their  limitation,  In  respect  to  which  little  satisfaction  has  been  attained  as  the  result  of  long 
and  repeated  studies."  Accordingly,  the  species  here  presented  are  only  a  few  of  the  more 
easily  determined,  many  others  equally  as  common  and  as  widely  distributed  or  even  more 
so,  being  omitted.  For  these  the  student  Is  referred  to  the  fuller  floras  of  Wood,  Gray, 
Britten  and  Brown,  and  John  K.  Small,  the  last  Issued  In  1908. 

|  Diplopappus.  Pappus  double,  the  outer  of  very  short,  rigid  bristles .  .  Not.  1,  9 
5  Astir.    Pappus  simple,  of  long  capillary  bristles,    (a) 

aw  Heads  corymbed,  large.    Rays  6  to  10,  white.    Leaves  cordate    .  No*.  8, 4 

aw  Heads  corymbed  or  few.    Rays  12  to  80,  blue  or  violet   Pappus  rigid, 

Inner  bristles  clavate No*.  6, 6,  T 

aw  Heads  panicled  or  racemed,  rarely  few.  Pappus  bristles  soft ;  all  alike,  (b) 
b.  Scales  Imbricated,  appressed,  with  soarious  margins,  and  without 

green  tips No.  8 

b.  Scales  variously  Imbricated,  with  green  or  leaf-like  tips,  or  the  outer 
ones  entirely  leafy,    (c) 

c  Leaves  petiolate.    Lower  ones  oordate Nob.  9, 10, 11 

c  Leaves  sessile,  silky-canescent  on  both  sides         ......     Nos.  12, 18 

c  Leaves  sessile,  not  silky •caneecent,  with  narrow  base,    (d) 

c  Leaves  sessile,  not  sllky-canescent,  with  clasping,  oordate  or  aurtoulete  base,    (e) 

d.  Heads  squarrose,  large.    Kays  violet No.  14 

d.  Heads  squarrose,  small.    Kays  white •     No.  15 

e.  Leaves  very  small,  1"  to  8"  long.  Scales  with  spreading  tips  .  .  .  Nos.  16, 17 
©.  Leaves  average  size,  1'  to  6'  long.    Scales  with  appressed  tips    .       .       .       .     No.  18 

e.  Leaves  average  size,  entire.    Scales  loosely  spreading Nos.  19,  20 

e.  Leaves  average  size,  serrate.    Scales  very  loose No.  21 

1.  A.  linariifMius,  L.  (Diplopappus,  Hook.  Iovactis,  Greene.) 
Toadflax-leaved  Aster.  A  small)  handsome  plant,  with  simple  or  sub- 
simple,  purplish  stem,  6'  to  20'  high,  found  in  dry  woods  throughout  our 
area.  Stem  straight,  erect.  Leaves  linear,  V  long,  entire,  1-veined, 
maoronate,  rigid,  shining  above.  Heads  solitary  at  the  top  of  the  simple 
stem  or  terminating  the  few  simple  branches.  Rays  10  to  15,  violet, 
rarely  white.  Involucre  top-shaped.  Scales  in  several  rows,  appressed, 
without  green  tips.  Pappus  tawny,  double,  none  of  the  inner  thickened. 
Akenes  silky.    Aug.,  Sept. 

2.  A.  umbellatus,  Mill.  (Diplopappus,  Hook.)  Tall  Flat-top 
White  Aster.  A  smooth  plant,  with  straight,  channeled,  purplish,  simple 
stem,  2°  to  7°  high,  common  in  low,  moist  grounds  and  thickets  from  Me.  to 
N.  Dak.  south  to  Ga.  and  Ark.  Leaves  lanceolate  to  oblong-lanceolate,  en- 
tire, acuminate,  narrowed  at  the  base,  3'  to  6'  long,  rough-margined,  mem- 
branous, veiny.  Heads  many,  6"  to  10"  wide,  in  a  large,  flat,  terminal, 
compound  corymb.  Rays  about  12,  white.  Involucre  bell-shaped.  Scales 
lanceolate,  obtuse,  in  3  or  4  rows,  without  green  tips.  Pappus  double ; 
the  outer  short,  stiff  bristles ;  the  inner,  long,  capillary,  some  of  them 
thickened  above.    Akenes  with  pubescent  lines.    Aug.,  Sept. 

3.  A.corymbdsus,  Ait.  (A.  divaricatus,  L.)  White  Wood  Aster.  A 
neat  plant,  1°  to  2°  high,  with  a  slender,  nearly  smooth,  terete,  ascending, 
zigzag  stem,  large,  thin,  heart-shaped  leaves,  and  a  few,  large,  white-rayed 
heads  of  flowers,  common  in  dry,  open  woodlands  from  Me.  to  Minn, 
south  to  Ga.  and  Tenn.  Leaves  ovate-lanceolate,  acuminate,  sharply  ser- 
rate, with  spreading  teeth,  the  lower  cordate,  on  slender,  wingless  petioles. 
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Heads  0'  to  12"  wide,  with  6  to  9  white,  rarely  roseate  rays,  in  a  broad, 
flat,  open  corymb.  Disk  flowers  yellow,  soon  becoming  brown.  Involucre 
obo void- bell-shaped.  Scales  in  several  rows,  appressed,  barely  tipped  with 
green.    Akenes  slender.     Pappus  simple,  somewhat  rigid.    July,  Aug. 

4.  A.  microphallus,  L.  La  roe-leaved  Abter.  A  plant  similar  to 
the  preceding  in  range  and  in  the  size  of  the  leaves  and  heads,  but  with  a 
stout,  rigid,  roughs  branching,  angular,  or  furrowed  stem,  2°  to  3°  high, 
thickish,  rough,  ovate,  closely  serrate,  abruptly  .pointed  leaves,  often  6'  to 
10'  long,  some  of  them  with  winged  petioles.  Heads  larger  and  in  closer 
corymbs.    Rays  10  to  15,  white  or  bluish.    Aug.,  Sept 

5.  A.  spectibiljs,  Ait.  Low  Showy  Aster.  A  handsome  plant, 
from  a  slender  rootstock,  with  stout,  erect  stem,  1°  to  2°  high,  branching 
corymbously  above,  found  in  dry,  sandy  soils  from  Mass.  to  Del.  and 
Ky.  Leaves  roughish,  oblong-lanceolate,  or  the  lower  spatulate- 
oblong,  sessile,  entire,  the  lower  subserrate.  Flowers  in  a  simple 
corymb  of  10  to  16  large,  showy  heads,  each  with  15  to  25  bright  violet 
rays  8"  to  10"  long.  Involucre  hemispherical.  Scales  imbricated,  in 
about  5  rows,  glandular,  viscid,  squarrose,  spreading.    Sept.  to  Nov. 

6.  A,  surcul&sus,  Mx.  Creeping  Aster.  A  plant  with  long,  filiform, 
creeping  rootstock,  sending  up,  like  suckers  (surculosus),  slender  stems, 
10*  to  16'  high,  simple  or  corymbous  at  the  top,  found  in  wet  pine  barrens 
and  sandy  soils  from  N J.  to  Ga.  and  Tenn.  Leaves  linear-lanceolate, 
rigid,  entire,  or  nearly  so  j  the  upper  linear ;  root  leaves  spatulate,  4'  to 
6'  long.  Flowers  in  1  to  5  heads,  each  about  15"  wide,  with  15  to  26 
violet-purple  rays.  Involucre  and  scales  nearly  as  in  No.  6,  but  not 
glandular.    Sept.,  Oct. 

7.  A.  gracilis,  Nutt.  Slender  or  Tuber  Aster.  A  plant  similar  to 
No.  6,  and  of  similar  range  and  habitat,  with  slender  stems,  12'  to  18'  high, 
from  a  rootstock  sometimes  tuberous-thickened.  Lower  and  root  leaves 
oval,  acute,  or  obtuse,  2'  to  3'  long,  toothed,  narrowed  into  slender  peti- 
oles ;  upper  ones  oblong-lanceolate  to  linear,  acute,  entire,  sessile.  Heads 
few  to  many,  6"  to  10"  wide,  each  with  9  to  12  violet  rays.  Involucre 
narrowly  top-shaped,  3"  to  4"  long,  smooth,  not  glandular,  scales  white, 
coriaceous.    July  to  Sept. 

8.  A.  acuminatus,  Mx.  Whorled  or  Mountain  Aster.  A  plant 
with  simple,  angular,  zigzag  stem,  1°  to  3°  high,  branching  corymbously 
above,  found  in  cool,  rich  woods  from  Me.  to  Pa.  and  southward  along 
the  mte.  Leaves  thin,  broadly  oblong,  acuminate,  unequally  and 
remotely  dentate  above  the  middle,  narrowed  and  entire  toward  the 
cuneate,  sessile  base,  3'  to  6'  long,  often  close  together  above,  as  if 
whorled.  Heads  12"  to  18"  wide,  several  or  many,  in  a  terminal,  corym- 
bous, nearly  naked  panicle.  Rays  12  to  18,  narrow,  6"  to  8"  long,  white 
or  purplish.  Involucre  nearly  hemispheric.  Scales  few,  lax,  thin,  with 
scarious  margins,  linear-subulate.     Aug.,  Sept. 

9.  A.  cordifolius,  L.  Common  Blue  Wood  Aster.  A  plant  very 
common  in  woods  and  thickets  from  Me.  to  Minn,  south  to  Ga,  and  Mo. 
Stem  smoothish,  much  branched  and  bushy  above,  1°  to  6°  high.  Leaves 
thin,  smooth  or  rough  above,  more  or  less  pubescent  on  both  sides,  cor- 
date, acuminate,  sharply  serrate  ;  the  lower  and  root  ones  ovate-cordate, 
2'  to  6'  long,  on  slender  petioles;  the  upper  short-petioled  or  sessile. 
Involucre  obconic ;  scales  oblong-linear,  obtuse,  closely  appressed,  with 
short,  green  tips.  Heads  very  many,  2"  to  3"  high,  6"  to  9"  wide,  with 
10  to  20  pale  blue  to  white  rays.     Variable.    Sept. 

10.  A.  sagittifblius,  Willd.  Arrow-leaved  Aster.  A  plant  with 
stiff,  straight,  erect,  smooth  stem,  2°  to  4°  high,  with  racemose,  ascend- 
ing branches,  common  in  dry  soils  from  Me.  to  N.  Dak.  south  to  N.J., 
Ky.,  and  Mo.  Lower  leaves  ovate-lanceolate,  acuminate,  sharply  serrate, 
cordate,  or  sagittate,  3'  to  5'  long,  on  slender  petioles  \  upper  ones  lanceo- 
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late,  serrate  or  entire,  on  short-winged  petioles  or  sessile ;  those  of  the 
branches  becoming  very  small,  lanceolate  to  linear.  Heads  very  many, 
2"  to  4"  high,  8"  to  10"  wide,  crowded,  racemed,  with  10  to  15  pale  blue 
or  whitish  rays.  Involucre  oblong  to  turbinate.  Scales  linear-subulate, 
with  slightly  spreading,  green  tips.    Aug.,  Sept. 

11.  A.  undulatus,  L.  Wavy-leap  Aster.  A  pale,  pubescent  or  hoary 
plant,  with  stiff,  rough  stem,  2°  to  3°  high,  common  in  dry  woods  from 
Me.  to  Minn,  south  to  Fla.,  Ala.,  and  Ark.  Leaves  thick,  rough,  downy 
beneath,  ovate  or  ovate-lanceolate,  acute  or  acuminate,  undulate,  crenate- 
dentate  or  entire ;  lowest  and  root  ones  cordate,  2'  to  5'  long,  on  naked 
or  winged  petioles ;  middle  ones  with  the  winged  petioles  dilated  at  base 
and  clasping ;  upper,  clasping  or  sessile,  those  on  the  branches  small,  awl- 
shaped.  Heads  many,  in  a  loose,  racemose  panicle,  about  4"  high  and 
8"  to  10"  wide,  with  8  to  15  pale  or  bright  blue  rays.  Involucre  obovoid. 
Scales  linear-oblong,  with  appressed  green  tips.  Very  variable.   Aug.,  Sept. 

12.  A.  sericeus,  Vent.  Western  Silvery  Aster.  A  bushy  plant, 
with  clustered  stems,  1°  to  2°  high,  smooth  below,  silky-pubescent  and 
branching  above,  growing  on  prairies  and  in  dry,  open  soils  from  Wis.  to 
Minn,  south  to  Tenn.,  Mo.,  and  Tex.  Leaves  silvery-silky  on  both  sides, 
sessile,  entire ;  stem  ones  oblong  or  lanceolate,  6"  to  18"  long,  with  broad 
base ;  lowest  and  root  ones  oblanceolate,  narrowing  into  winged  petioles 
2'  to  8'  long.  Heads  large,  mostly  solitary,  terminal,  on  the  short,  leafy 
branches,  15"  to  20"  wide,  with  20  to  80  deep  violet-blue  rays.  Scales  of 
turbinate  involucre  in  8  or  4  rows,  canescent.  Akenes  smooth.  Pappus 
tawny.     Aug.  to  Oct. 

13.  A.  concolor,  L.  Eastern  Silvery  Aster.  A  slender  plant,  with 
nearly  simple  stem,  1°  to  8°  high,  found  in  dry,  sandy  soils  near  the  coast 
from  eastern  Mass.  to  Fla.  and  La.  Leaves  crowded,  ascending,  lance- 
oblong,  entire,  sessile,  obtuse  or  mucronate,  18"  to  2'  long,  silvery-silky 
on  both  sides.  Heads  with  10  to  15  lilac  rays  8"  to  4"  long,  in  a  long, 
terminal  raceme,  resembling  Liatris.  Involucre  broadly  top-shaped. 
Scales  lanceolate,  appressed,  silky,  in  4  or  5  rows.  Akenes  silky.  Pappus 
tawny.    Aug.  to  Oct. 

14.  A.  grandifl&rus,  L.  Larob-flowerbd  Aster.  A  very  showy 
plant,  with  slender,  hispidly  rough  stem,  1°  to  3°  high,  and  corymbous, 
1- flowered  (1-headed)  branches,  found  in  dry,  open  places  from  Va.  to  Fla. 
Leaves  linear-spatulate  or  oblong-linear,  obtuse,  entire,  hispid,  sessile,  or 
subclasping ;  lower  ones  2'  long ;  upper  ones  and  those  on  the  branches 
2"  to  5"  long.  Heads  2'  wide,  terminal ;  rays  very  many,  deep  violet. 
Involucre  hemispheric,  squarrose.  Scales  in  5  to  7  rows,  linear,  reflexed, 
the  outer  leafy.    Sept.  to  Nov. 

15.  A.  ericoides,  L.  White  Heath  Aster.  Frost-weed  Aster. 
A  smooth  or  slightly  hairy,  bushy  plant,  1°  to  3°  high,  with  spreading, 
wand-like  branches,  and  racemed,  often  secund,  1-headed  branchlets, 
common  in  dry,  open  places  from  Me.  to  Wis.  south  to  Fla.  and  Ky. 
Lowest  leaves  spatulate,  toothed,  1'  to  2'  long ;  stem  ones  linear ;  those 
on  the  branches  and  branchlets  subulate,  numerous.  Heads  many,  small. 
Rays  15  to  25,  white  or  pinkish.  Involucre  bell-shaped.  Scales  in  2  or 
3  rows,  nearly  equal,  with  subulate,  spreading,  green  tips.  Several  varie- 
ties occur.    Sept.  to  Dec. 

16.  A.  squarrdsus,   Walt.    A  singular  plant  among  asters,  of  dry 

{)ine  barrens  from  N.C.  to  Fla.,  with  shrubby  base,  slender,  rigid,  panicu- 
ately  branched  stem,  1°  to  2°  high,  the  branches  throughout  squarrose, 
with  rigid,  spreading,  recurved,  ovate-subulate,  or  tHangular-cordate, 
amplezicaul  leaves  1"  to  2"  lona.  Radical  leaves  rosulate,  spatulate  to 
cuneate.  Heads  few,  chiefly  solitary,  terminating  the  branchlets,  with 
15  to  25  violet  rays  3"  to  4"  long.  Involucre  bell-shaped.  Scales  in  sev- 
eral rows,  with  dark  green,  slightly  spreading,  green  tips.    Sept.  to  Nov. 
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17.  A.  adnitua,  Nutt.  A  plant  of  dry  pine  barrens  in  Ga.,  Fla., 
and  Ala.,  resembling  the  preceding  in  its  flowers,  and  as  singular  in  its 
leaves.  Stems  erect  and  virgately  branched,  1°  to  2°  high,  and  somewhat 
hispid.  Leaves  oblong,  very  rough,  2"  to  3"  long,  with  the  midrib  adnate 
to  the  stem.    Radical  leaves  obovate,  free,  6"  to  12"  long.    Sept.  to  Nov. 

18.  A.  laevis,  L.  Smooth  Aster.  A  very  smooth  and  handsome  plant, 
with  usually  a  stout,  green,  polished,  often  glaucous,  simple  or  branched 
stem,  2°  to  4°  high,  common  in  woodlands  from  Me.  to  Minn,  south  to 
Pa.,  La.,  and  Kan,  Leaves  thickish,  oblong,  lanceolate  or  ovate- 
lanceolate,  entire  or  serrate ;  the  upper  sessile  and  cordate-clasping, 
1'  to  4'  long ;  lower  and  root  ones  gradually  narrowed  into  winged  peti- 
oles ;  those  on  the  branches  small,  bract-like.  Heads  usually  many,  1' 
wide,  with  16  to  30  sky-blue  rays  turning  purple.  Involucre  bell-shaped. 
Scales  rigid,  in  several  rows,  appressed,  with  thickened,  green  tips. 
Akenes  smooth.    Pappus  tawny.    Very  variable.    Sept.,  Oct. 

19.  A.  patens,  Ait.  Late  Purple  Aster.  A  rough,  pubescent  plant, 
with  stiff,  simple  stem,  1°  to  3°  high,  branching  widely  above,  common  in 
dry  or  moist  grounds  throughout  our  area.  Leaves  ovate-oblong  to  oblong- 
lanceolate,  acute,  entire,  cordate,  1'  to  3'  long,  clasping,  with  a  broad, 
often  auriculate  base,  thick,  rough,  especially  above  and  along  the  edge ; 
those  of  the  branches  small  and  bract-like.  Heads  1'  wide,  mostly  soli- 
tary, terminating  the  branchlets.  Rays  20  to  30,  4"  to  6"  long,  purplish- 
blue.  Involucre  broadly  top-shaped.  Scales  in  several  rows,  with  acute, 
spreading,  green  tips.     Variable.     Aug.  to  Nov. 

20.  A.  Novae-Angliae,  L.  New-England  Aster.  A  handsome  plant, 
with  stout,  hairy  stein,  8?  to  8°  high,  corymbously  branched  above,  com- 
mon in  moist  grounds  from  Me.  to  Minn,  south  to  S.C.,  Mo.,  and  Kan. 
Leaves  rather  thin,  very  many,  lanceolate,  entire,  acute,  2'  to  6'  long, 
mricul&te-clasping,  pubescent  Heads  many,  1'  to  2'  wide,  clustered, 
terminal,  with  40  to  60  violet-purple,  rarely  pink,  red,  or  white,  linear 
rays  6"  to  8"  long.  Involucre  hemispherical ;  scales  linear,  awl-shaped, 
nearly  equal,  green,  loose,  spreading,  glandular,  viscid.  Akenes  hairy. 
Pappus  deeply  tawny.  More  common  in  Middle  and  Western  States  than 
in  New  England.    Sept.,  Oct. 

21.  A.  punlceus,  L.  Early  Purple  Aster.  Purple-stem  Aster 
A  handsome  plant,  very  common  in  low  thickets,  swamps,  and  ditches  frond 
Me.  to  Minn,  south  to  N.C.  and  Ohio,  with  a  stout,  hispid  stem,  3°  to  7° 
high,  red  or  purple  below  and  panicled  above.  Leaves  oblong-lanceolate 
to  lanceolate,  acuminate,  clasping  by  a  wide  or  narrowed,  auriculate  base, 
coarsely  or  sharply  serrate  to  denticulate,  rough  above,  nearly  smooth 
beneath,  3'  to  6'  long.  Heads  usually  many,  12"  to  18"  wide,  with  20  to 
40  lilac-purple  rays.  Involucre  hemispheric.  Scales  many,  equal,  imbri- 
cated, linear,  green,  loose,  spreading.    Varies  very  much.    July  to  Oct. 

VIII.  BRIGER0N,  L.  Herbs,  with  alternate  or  radical, 
entire  or  toothed  leaves,  and  solitary  or  corymbed,  radiate 
heads  of  flowers  resembling  those  of  Aster,  but  with  ray  florets 
in  more  than  1  row,  very  numerous,  40  to  200,  and  very  nar- 
row, and  the  involucral  scales  narrow,  nearly  equal,  never  leaf- 
like nor  green-tipped.  Receptacle  flat  or  convex,  naked. 
Pappus  usually  simple. 

Rays  minute,  shorter  thsn  the  Involucre,  white.    Pappus  simple  •       •       •        Hoe.  1,  9 

Rays  long,  showy,  80  to  40.    Pappus  simple.    Leaves  all  radical  ....      No.  8 

Rays  long,  showy,  50  to  200.    Pappus  simple.    Leaves  clasping  .       .       •     Hoe.  4,  6,  6 

Rays  long,  showy,  60  to  200.    Pappus  double.    Leaves  sessile  .       •       •        Hot.  %,  8 
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1.  E.  Canadensis,  L.  Horsbweed.  Bitterwbbd.  A  very  com- 
mon, annual  weed,  with  a  bristly-hairy,  wand-like,  erect,  branching 
stem,  1°  to  6°  high,  found  by  roadsides,  in  fields,  and  waste  places,  not 
only  throughout  our  country  but  widely  diffused  over  the  world.  Leaves 
mostly  linear,  entire,  sessile;  lower  and  radical  ones  oblanceolate  or 
spatulate,  1'  to  4'  long,  entire,  dentate  or  incised.  Heads  small,  2"  wide, 
very  numerous,  panicled.  Rays  many,  40  to  50,  white,  inconspicuous, 
the  ligule  shorter  than  its  tube  or  pappus.    June  to  Nov. 

2.  E.  divaricatua,  Mx.  Low  or  Purple  Horse  weed.  A  diffusely 
branched,  decumbent,  pubescent  or  hirsute  annual,  3'  to  12'  high,  found 
in  sandy  soils,  especially  along  streams,  from  Ind.  to  Minn,  south  to  Tenn., 
La.,  and  Tex.  Leaves  linear  or  awl-shaped,  entire,  4"  to  12"  long. 
Heads  corymbed.    Otherwise  as  No.  1.    June  to  Aug. 

3.  E.  nudicattlis,  Mx.  Early  Fleabane.  A  smooth  perennial,  with 
simple,  scape-like  stem,  1°  to  2°  high,  from  a  thick  rootstock,  and  rosu- 
late,  radical  leaves,  found  in  low  grounds,  moist  soils,  and  pine  barrens 
from  Va.  to  Fla.  and  La.  Leaves  oval  or  obovate,  obtuse,  2'  to  4'  long, 
entire  or  slightly  toothed,  narrowed  to  a  petiole ;  1  or  2  sessile,  bract- 
like ones  on  the  stem.  Heads  5  to  12,  in  a  corymb.  Rays  30  to  40,  white, 
conspicuous.     April,  May. 

4.  E.  bellidifolius,  Muhl.  Rodin's  Plantain.  A  hirsute  or  pubes- 
cent perennial,  with  slender,  simple  stem,  10'  to  24'  high,  and  offsets  from 
its  base,  common  in  copses  and  on  moist  banks  throughout  our  area  east 
of  the  Mississippi.  Radical  leaves  obovate  or  spatulate,  obtuse,  some- 
what toothed,  1'  to  3'  long;  stem  ones  distant,  lance-oblong,  sessile, 
partly  clasping,  entire.  Heads  3  to  7,  12"  to  18"  wide,  in  a  close,  ter- 
minal corymb.  Rays  60  to  60,  linear-spatulate,  nearly  twice  as  long  as 
the  involucre,  light  bluish-purple.    Pappus  simple.    April  to  June. 

5.  E.  Philadeiphicus,  L.  Common  Fleabane.  A  hairy  or  some- 
times nearly  glabrous  perennial,  with  slender,  leafy  stem,  1°  to  3°  high, 
and  offsets  from  its  base,  found  in  woods,  pastures,  and  moist  grounds 
throughout  North  America  except  in  the  extreme  north.  Leaves  thin ; 
lower  and  radical  ones  obovate  or  spatulate,  obtuse,  crenate-dentate,  V  to 
3'  long ;  upper  ones  oblong-lanceolate,  mostly  entire,  clasping,  often  with 
a  cordate  or  auriculate  base.  Heads  few,  6"  to  12"  wide,  corymbed  on 
long,  slender  peduncles.  Rays  160  to  200,  filiform,  more  than  twice  as 
long  as  the  depressed-hemispheric  involucre,  rose-purple  or  flesh-colored. 
Scales  linear.     Pappus  simple.    June  to  Aug. 

6.  E.  quercifdlius,  L.  Oak-leaved  Fleabane.  A  plant  very  much 
like  the  preceding,  found  in  low  grounds  from  S.C.  to  Fla.  and  La.  It 
differs  chiefly  in  having  its  radical  and  lower  leaves  mostly  sinuate- 
pinnatifid,  like  those  of  an  oak  (quercifolius),  the  clasping  stem  ones 
sharply  serrate,  the  upper  ones  entire.  It  is  also  less  hairy,  has  smaller 
and  more  numerous  heads,  and  pale  purple  rays.    March  to  June. 

7.  E.  annuus,  Pers.  Daisy  Fleabane.  Sweet  Scabious.  A  stout, 
erect,  leafy-stemmed,  corymbously  branched  annual,  2°  to  4°  high,  pubes- 
cent, with  scattered,  spreading  hairs,  a  very  common  weed  in  fields  and 
waste  places  from  Me.  to  N.  Dak.  south  to  Va.,  Ky.,  and  Mo.,  and  natu- 
ralized in  Europe.  Leaves  thin ;  radical  and  lower  ones  ovate,  obtuse, 
coarsely  serrate,  2'  to  6'  long,  tapering  to  a  winged  petiole ;  upper  ones 
lanceolate,  acute,  sessile,  sharply  toothed  in  the  middle ;  highest  ones  and 
those  on  the  branches  narrowing  to  linear,  entire.  Heads  6"  to  9"  wide, 
usually  many,  on  short  peduncles,  in  a  large,  diffuse,  terminal,  corymbous 
panicle,  with  60  to  100  linear,  white,  or  purplish-tinged  rays  2"  to  4" 
long.  Involucre  hemispheric,  bristly.  Pappus  double;  the  inner  of 
deciduous,  fragile,  slender  bristles,  often  lacking  in  the  rays ;  the  outer, 
a  persistent  crown  of  minute  scales.     May  to  Nov. 

8.  E.  strigosus,  Muhl.    Daisy  Fleabane.   A  common  weed,  in  fields 
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throughout  our  area,  resembling  the  preceding,  but  with  smaller,  simpler 
stem,  smaller  heads,  and  longer  rays,  the  stem  and  leaves  rough,  with  short, 
appressed,  stiff  hairs  (strigosus)  or  almost  smooth.  Leaves  lanceolate  or 
linear-lanceolate,  entire  or  nearly  so,  tapering  to  each  end ;  lower  ones 
spatulate  or  oblong,  tapering  to  a  slender  petiole,  usually  toothed.  Rays 
white  or  purplish,  sometimes  minute  or  wanting.  Involucre  glabrous. 
Pappus  as  in  No.  7.    June  to  Nov. 

DL  BELLIS,  L.  Annual  or  perennial,  leafy-stemmed  or 
stemless  herbs,  with  alternate  or  radical,  entire  or  sinuate- 
toothed  leaves,  and  solitary,  radiate  heads  of  flowers  terminat- 
ing the  branches  or  scapes.  Disk  flowers  yellow,  perfect. 
Rays  white,  pink,  or  purple,  pistillate.  Involucre  hemispheric 
or  broadly  campanulate ;  scales  nearly  equal,  in  1  or  2  rows, 
herbaceous.  Receptacle  conical  or  convex,  naked.  Akenes 
obovate,  flattened.    Pappus  none. 

1.  B.  integrifolia*  Mx.  Western  Daisy.  A  smoothish,  diffusely 
branched  annual  or  biennial,  6'  to  12'  high,  found  in  moist  grounds  from 
Ky.  and  Tenn.  to  Ark.  and  Tex.  Leaves  thin,  entire  (integrifolia),  obtuse ; 
radical  and  lower  ones  obovate-spatulate,  narrowed  to  winged  petioles 
1'  to  3'  long ;  upper  ones  smaller,  oblong  or  lanceolate,  sessile.  Heads 
7"  to  14"  wide,  on  slender  peduncles.     Bays  violet-purple.    May  to  July. 

2.  B.  pere'nnis,  L.  English,  European,  or  Garden  Daisy.  An  Old 
World,  stemless  perennial,  cultivated  in  gardens  and  escaped  and  some- 
what naturalized  in  parts  of  New  Eng.,  with  numerous,  obovate,  obtuse, 
crenate  leaves  V  to  2'  long,  tapering  to  the  base  and  slightly  hairy,  all 
radical  and  rosulate,  and  solitary  heads  of  flowers  6"  to  12"  wide,  on 
naked  scapes  3'  to  6'  high.  Rays  normally,  in  its  wild  state,  linear, 
white,  in  a  single  row ;  disk  flowers  yellow ;  but  in  cultivation  the  forms 
are  usually  double,  i.e.  the  rays  have  crowded  out  the  disk  florets  and 
have  undergone  change  in  color,  to  pink,  red,  etc.  This  is  the  daisy  of 
British  literature  from  Chaucer  to  Burns.  Our  wild  daisy  (Chrysanthe- 
mum Leucanthemum),  though  native  also  in  England,  is  there  called  by 
a  different  name.     April  to  July. 

X.  SOLIDAOO,  L.  Golden-bod.  Erect  perennial  herbs, 
rarely  shrubs,  with  usually  simple,  wand-like  stems,  alternate, 
simple,  entire  or  toothed,  never  heart-shaped,  leaves,  and  axil- 
lary or  terminal  clusters,  racemes  or  panicles  of  small  radiate 
heads  of  flowers,  with  one  exception  (No.  2  below)  yellow,  both 
in  disk  and  ray.  Disk  flowers  usually  all  perfect.  Rays  pis- 
tilate,  1  to  15,  in  1  row,  rarely  wanting.  Involucre  oblong. 
Scales  imbricated  in  several  rows,  appressed,  and  with  rare 
exceptions  without  green  tips.  Receptacle  flat  or  slightly  con- 
vex, narrow,  usually  alveolate.  Pappus  simple,  capillary, 
rough.    Akenes  terete  or  angled,  mostly  ribbed. 

a.  Involacral  scales  with  spreading  tips •       •        •      No.  1 

a.  Involacral  scales  with  appressed  tips,    (b) 

b.  Inflorescence  chiefly  axillary,    (c) 

b.  Inflorescence  terminal,  in  recurred  wound  racemes,    (d) 

b.   Inflorescence  terminal,  in  flat-topped  corymbs       •••••.       No.  ? 
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O.  Rays  white  or  cream -colored     ..•••••,.      Ho.  9 

c  Rays  golden  yellow,  like  the  disk Noa.  3,  4 

d.  Leaves  8 -rib  bed,  entire  or  mostly  so.* No.  5 

d.  Leaves  8- ribbed,  serrate •••••      No.  6 

d.  Leaves  not  8-ribbed,  entire,  smooth       .       .       •       • No.  7 

d.  Leaves  feather- veined,  serrate,  rugose No.  8 

1.  S.  squarrdsa,  Muhl.  Stout  Ragged  Golden-rod.  A  handsome 
plant,  with  simple,  stout  stem,  2°  to  6°  high,  pubescent  above,  found  in 
rocky,  wooded  hills  from  Me.  to  Va.  and  Ohio.  Leaves  glabrous ;  lower 
oval-spatulate,  4'  to  10'  long,  serrate,  acute,  tapering  to  a  winged  petiole ; 
upper  lanceolate-elliptic ;  highest  entire,  sessile.  Disk  flowers  16  to  26; 
rays  10  to  15,  showy,  2"  to  3"  long.  Involucral  scales  rigid,  oblong, 
green,  squarrose,  with  spreading  or  recurved  tips  (ragged  for  a  golden- 
rod),  rarely  erect.  Heads  very  large,  in  a  terminal  spike  of  short,  dense, 
axillary  clusters  or  racemes.     Aug.  to  Oct. 

2.  S.  blcolor,  L.  White  Golden-rod.  Silver-rod.  A  hairy  plant, 
with  usually  simple  stem,  1°  to  3°  high,  common  in  dry  soils  from  Me.  to 
Minn,  south  to  Ga.  and,  Mo.,  distinguished  from  all  other  golden-rods  by 
its  white  or  cream-colored  rays,  making  its  heads  2-colored  (bicolor). 
Leaves  elliptic-lanceolate,  acute  at  each  end,  entire;  the  lower  oval, 
obtuse,  tapering  to  a  petiole,  somewhat  serrate,  2'  to  4'  long.  Heads 
in  clusters  or  short  racemes  from  the  upper  axils,  making  a  narrow, 
terminal,  interrupted  spike  or  spike-like  thyrse.  Rays  about  8,  short, 
obscure.     Var.  concolor,  T.  and  G.,  has  yellow  rays.    July  to  Sept. 

3.  S.  c&sia,  L.  Blue-stemmed  or  Wreath  Golden-rod.  A  plant 
with  erect,  slender,  round,  smooth,  mostly  glaucous,  often  bluish  or  purple, 

simple  stem,  2°  to  4°  high,  sometimes  branched  above,  common  in  rich  ■  ■*, 

woods  and  thickets  and  along  shady  roadsides  from  Me.  to  Minn,  south  to  ^' 

Fla. ,  111. ,  Ky . ,  Ark.,  and  Tex.  Leaves  smooth,  linear-lanceolate,  acuminate, 
narrowed  at  the  base,  sharply  serrate,  2'  to  6'  long,  glaucous  beneath. 
Heads  small,  2"  to  3"  long,  about  10-flowered,  in  axillary  clusters  or 
short  racemes  along  the  stem,  or  the  upper  in  a  short,  terminal  thyrse. 
Flo  were  deep  rich  yellow.  Rays  3  to  6,  longer  than  the  involucre. 
Akenes  pubescent.    Aug.  to  Oct. 

4.  S.  latifolia,  L.  (S.  Flbxicaulis,  L.)  Broad-leaved  or  Ziozao 
Golden-rod.  A  plant  with  smooth,  flexuous  or  zigzag,  angular  stem,  2° 
to  4°  high,  common  in  rich  woods  and  on  moist,  shaded  banks  from  Me. 
to  Minn,  south  to  Ga.  and  Mo.  Leaves  thin,  broadly  oval  or  ovate,  acumi- 
nate, abruptly  narrowed  to  a  winged  petiole,  sharply  serrate,  3'  to  6'  long ; 
the  uppermost  sometimes  lanceolate  and  entire.  Heads  in  very  short, 
axillary,  racemed  clusters,  which  are  sometimes  prolonged  in  a  narrow, 
terminal  thyrse.    Flowers  as  in  No.  3.    July  to  Sept. 

5.  S.  nemoralis,  Ait.  Gray,  Field,  or  Dusty  Golden-rod.  An  ashy- 
gray  plant,  of  a  dusty  aspect,  clothed  with  a  fine,  close,  soft,  or  roughish 
pubescence,  with  mostly  simple  stem,  1°  to  2°  high,  very  common  in  old 
fields,  open  woods  (nemoralis),  or  dry  soils  generally  throughout  our  area. 
Leaves  thick,  roughish,  oblanceolate,  obscurely  3-veined;  radical  and 
lowest  ones  somewhat  serrate  or  crenate-dentate,  3'  to  6'  long,  tapering 
into  a  petiole ;  upper  lanceolate,  mostly  entire.  Leaves  often  fascicled 
in  the  axils.  Flowers  very  bright  yellow,  in  heads  2"  to  3"  long,  disposed 
usually  in  many  dense,  1 -sided,  spreading  or  recurving  racemes,  forming 
a  large,  terminal  panicle  usually  turned  to  one  side.  Sometimes  the  heads 
are  in  a  single,  terminal,  recurved  raceme.  Disk  and  ray  flowers  each 
6  to  7,  the  latter  conspicuous.    Akenes  pubescent.    July  to  Nov. 

6.  S.  Canadensis,  L.  Common  Golden-rod.  A  conspicuous  plant,  with 
stout,  furrowed,  hairy  to  pubescent  stem,  3°  to  6°  high,  very  common,  per- 
haps the  commonest  species  from  Me.  to  Fla.  west  to  the  Rockies.  Leaves 
lanceolate,  acuminate,  3-veined,  serrate,  rough  above,  pubescent  beneath, 
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lower  ones  3'  to  6'  long;  upper  smaller,  often  entire.  Heads  very  small, 
about  2"  long,  with  6  to  10  disk  florets  and  6  to  12  very  short  rays,  in 
1-sided,  recurving  racemes,  forming  usually  a  large,  dense,  1-sided, 
terminal  panicle.  Stem  and  leaves  vary  greatly  in  roughness  and  hairi- 
ness.   Aug.  to  Nov. 

7.  3.  od6ra,  Ait.  Swbet  or  Anisb-sobhtsd  Goldbv-rod.  Blub 
Mount  a  nr  Tea.  A  unique  species,  found  in  dry  and  sandy  soils  from  Me. 
and  Vt  to  Fla.  and  Ky .  Stem  simple,  slender,  smooth,  terete,  usually  yel- 
lowish-green, 2°  to  4d  high.  Leaves  linear-lanceolate,  acuminate,  entire, 
sessile,  shining,  smooth  on  both  sides,  rough-edged,  with  a  strong,  yellow- 
ish midvein  and  no  veinlets,  pellucid-dotted,  2'  to  4'  long,  anise-scented 
when  bruised.  Heads  2"  to  3"  long,  in  spreading  secund  racemes  2'  to  3' 
long,  forming  a  small,  inclined  panicle.  Disk  and  ray  flowers  each  8  to  4, 
the  latter  rather  large.  The  leaves  are  used  in  the  Blue  Mountain  regions 
for  making  tea,  and  by  distillation  yield  a  fragrant  volatile  oil  The  only 
species  of  Solidago  known  to  have  useful  or  agreeable  properties  other  than 
8B8thetic.    An  occasional  form  is  said  to  be  nearly  scentless.    July  to  Sept. 

8.  3.  rugosa,  Mill.  (S.  altissima,  T.  and  G.)  Wrinkle-leaved  Gol- 
den-rod. An  early-flowering,  very  variable  species',  with  hairy,  leafy,  usu- 
ally stout,  often  tall  stem,  2°  to  7°  high,  simple  or  much  branched  at  the  top, 
found  in  dry  soils,  borders  of  fields  and  copses  and  along  roadsides  through- 
out our  area.  Leaves  very  many,  lanceolate  to  oval  or  oblong-lanceolate, 
acute  or  acuminate,  1'  to  4'  long,  sharply  serrate,  rough  and  wrinkled 
(rugosa) ,  sessile,  or  the  lowest  sometimes  narrowing  into  petioles.  Heads 
about  2"  long,  with  4  to  7  disk  flowers  and  6  to  8  rays,  in  secund  racemes 
on  the  spreading  or  recurved,  often  leafy  branches,  forming  usually  a 
large,  terminal,  compound  panicle.    Aug.,  Sept 

9.  3.  lanceolata,  L.  Bushy  or  Fragrant  Golden-rod.  A  plant  with 
smooth,  pubescent  or  hairy,  angular,  erect  corwnbously  branched  stem,  2° 
to  4°  high,  common  in  meadows  and  wet  grounds  from  Me.  to  N.  Dak.  south 
to  Fla.  and  Mo.  Leaves  numerous,  linear-lanceolate,  acuminate,  8  to 
5-veined,  rough-edged,  slightly  hispid  on  the  veins  beneath.  Heads 
2"  to  3"  long,  sessile,  in  small  clusters  crowded  in  terminal,  flat-topped 
corymbs.  Rays  16  to  20,  minute.  Disk  flowers  8  to  12.  Involucre  ovoid- 
campanulate.  Scales  slightly  glutinous.  Whole  plant  fragrant.  July 
to  Sept 

XI.  BRACHYCHJETA,  T.  and  G.  A  monotypio  genus,  differ- 
ing from  Solidago  mainly  in  its  pappus,  which  is  a  single  row 
of  short,  scale-like  bristles  (Brachychseta),  shorter  than  the  akene, 
and  in  its  leaves,  which  are  rounded  and  the  lower  ones  cordate. 

1.  B.  cordata,  T.  an d  G.  Falsb  Golden-rod.  A  perennial  herb,  re- 
sembling a  golden-rod,  with  erect,  simple  or  branched  stem,  2°  to  4° 
high,  found  in  dry  woods  from  western  Va.  to  Ind.  south  to  northern 
Ga.  and  eastern  Ky.  Radical  leaves  broadly  ovate,  cordate  or  truncate, 
acute,  sharply  serrate,  pinnately  veined,  3'  to  6'  long,  on  slender  petioles 
as  long  or  longer ;  lower  stem  ones  gradually  smaller,  ovate,  on  short, 
winged  petioles ;  upper  ones  sessile,  entire.  Flowers  golden  yellow  in 
heads  2"  to  3"  long,  solitary  or  in  sessile,  racemed  or  spiked  clusters. 
Disk  flowers  and  short  rays  each  4  or  6.    Aug.,  Sept. 

XII.  CHRYSdPSIS,  Nutt.  Golden  Asteb.  Mostly  hairy, 
woolly,  or  silky  perennial  herbs,  with  alternate,  entire,  sessile, 
oblong,  lanceolate  or  linear  leaves,  radical  ones  sometimes 
toothed,  and  terminal,  solitary  or  corymbed  heads  of  flowers 
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yellow  both  in  disk  and  ray,  the  former  perfect,  the  latter  pistil- 
late. Involucral  scales  linear,  imbricated  in  several  rows. 
Receptacle  mostly  flat,  somewhat  alveolate.  Pappus  of  disk 
and  ray  florets  alike,  double ;  the  outer  very  short,  scale-like 
bristles ;  the  inner  numerous,  rough,  capillary  bristles.  Akenes 
linear  to  oblong  or  obovate,  flattened,  hairy. 

Lmtm  linear  or  UnoeoUte,  parallel- veined.  Akenes  linear  ....  No».  1  to  4 
Leares  oblong  or  lanceolate,  pinnately-velned.    Akenes  obovate      .       .       .     Nos.  6  to  7 

1.  C.  graminifMia,  Nutt.  Grass-leaved  Golden  Aster,  A  silvery- 
silky  plant,  1°  to  3°  high,  with  slender,  erect,  leafy  stem,  corymbously 
branched  above,  common  in  dry  soils  and  pine  woods  from  Del.  to  Ohio 
south  to  Fla.  and  Tex.  Leaves  soft,  shining,  linear,  tapering  to  each  end, 
3  to  5-veined ;  radical  ones  4'  to  8'  long ;  upper  numerous,  much  shorter, 
passing  to  subulate  bracts.  Heads  few  or  many,  usually  terminal  and  soli- 
tary, 6"  to  6"  wide.  Akenes  silky  pubescent.  Involucre  campanulate. 
July  to  Oct. 

2.  C.  oligantha,  Chapm.  Spring-flowering  Golden  Aster.  A 
plant  of  damp  pine  woods  in  Fla.  and  southeastern  Ga.,  1°  to  2°  high,  simi- 
lar to  the  preceding,  but  with  the  stem  above  nearly  naked,  the  heads  few 
(oligantha),  1  to  4,  7"  to  8"  wide,  and  flowering  in  spring.    April,  May. 

3.  C.  pinifolia,  Ell.  Pine-leaved  Golden  Aster.  A  smooth  plant, 
with  slender,  rigid  stem,  1°  to  2°  high,  and  almost  filiform  branches,  on  sandy 
hills  of  middle  Ga.  Lowest  leaves  narrowly  linear,  2  to  8-veined,  2'  to  6' 
long ;  stem  ones  filiform.  Heads  7"  to  8"  wide,  terminal,  solitary  or 
corymbed.     Sept.,  Oct 

4.  C.  falcata,  Ell.  Scythe-leaved  Golden  Aster.  A  low,  woolly, 
leafy  plant,  4'  to  10'  high,  in  dry,  sandy  soil  near  the  coast  from  Mass.  to 
N.J.  Leaves  linear,  1'  to  4'  long,  rigid,  slightly  recurved  or  subfalcate, 
spreading,  obscurely  3-veiued.  Heads  3"  to  6"  wide,  terminal  on  the 
corymbed  branches.    Sept.,  Oct. 

5.  C.  Mariana,  Nutt.  A  plant  common  in  pine  barrens  and  dry  or 
sandy  soils  from  southern  N.Y.  and  N.J.  to  Fla.  and  La.,  with  stout, 
simple  stem,  1°  to  2°  high,  and  clothed,  as  also  the  leaves,  with  loose, 
weak,  silky,  deciduous  hairs.  Leaves  oblong,  lanceolate  or  oblanceolate, 
pinnately  veined,  1'  to  2'  long.  Heads  usually  few,  8"  to  10"  wide,  on 
glandular  peduncles,  in  an  umbel-like  corymb.  Rays  15  to  20.  Involucre 
hemispheric.    Aug.  to  Oct 

6.  C.  villosa,  Nutt.  Hairy  Golden  Aster.  A  very  variable,  rough- 
hairy,  villous,  hirsute  or  pubescent  plant,  with  corymbously  branched  stem, 
l°to  2°  high,  common  on  dry  plains  and  prairies  from  Wis.  to  Ala.  and 
westward.  Leaves  oblong,  lanceolate  or  oblanceolate,  1'  to  2'  long,  fringed 
near  the  base  ;  the  upper  ones  sessile  ;  the  lowest  narrowed  into  a  petiole. 
Heads  few,  12"  to  15"  wide,  terminal  on  the  short,  corymbed  branches. 
Rays  20  to  30.    Involucre  hemispheric.    July  to  Sept 

7.  C.  eossynina,  Ndtt.  Cottony  Golden  Aster.  A  densely  villous 
and  hoary  biennial  (Chapman),  1°  to  2°  high,  covered  throughout  with  a  cot- 
tony tomentum,  found  in  pine  barrens  and  dry,  sandy  soils  from  Va.  to 
Fla.  and  Ala.  Stem  stout,  branching  above.  Leaves  oblong  or  spatu- 
late,  obtuse,  the  lowest  and  radical  1'  to  8'  long,  the  upper  much  smaller. 
Heads  10"  to  12"  wide,  terminating  the  branches.  Rays  20  to  30.  In- 
volucre hemispheric.    Aug.  to  Oct. 

XIII.  INULA,  L.  Coarse,  hardy,  hairy,  Old  World,  mostly 
perennial  herbs,  with  alternate  or  radical,  entire  or  serrate 
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leaves,  and  heads  of  yellow  disk  and  ray  flowers,  the  latter 
rarely  white.  Disk  flowers  perfect;  ray  pistillate.  Receptacle 
naked.  Involucre  hemispheric  or  bell-shaped;  scales  imbri- 
cated, in  several  rows ;  outer  ones  often  leafy.  Pappus  simple, 
capillary,  rough.  Anthers  with  2  bristles  at  the  base.  Akenes 
4  to  5-ribbed. 

1.  I.  Heldnium,  L.  Elecampane.  A  European  perennial,  naturalized 
along  roadsides  and  in  fields  from  Me.  to  Minn,  south  to  N.C.  and  Mo., 
with  stout,  tufted,  simple  stems,  3°  to  5°  high,  from  large,  thick  roots, 
downy  and  sometimes  slightly  branched  above.  Leaves  large,  rough 
above,  downy  beneath,  broadly  oblong  or  ovate;  radical  ones  petioled, 
1°  to  2°  long ;  cauline,  smaller,  sessile,  somewhat  clasping.  Heads  large, 
2'  to  3'  wide,  solitary,  terminal.  Rays  linear,  narrow,  very  many. 
Outer  involucral  scales  ovate,  leaf-like,  pubescent.  Akenes  smooth. 
Roots  mucilaginous,  expectorant,  tonic.  Called  also  Yellow  Starwort* 
Elfdock,  etc.    July,  Aug. 

XTV.  POLx*MNIA,  L.  Leafcup.  Coarse,  heavy-scented, 
perennial  herbs  in  our  species,  some  South  American  shrubby 
or  tree-like ;  with  opposite  leaves,  or  the  uppermost  alternate, 
and  heads  of  yellow*  disk  and  ray  flowers  in  panicled  corymbs. 
Disk  flowers  perfect  but  sterile;  rays  pistillate,  fertile,  few, 
or  rarely  wanting.  Receptacle  flat,  chaffy.  Involucre  of  2 
rows  of  scales ;  the  outer  about  5,  large,  leaf -like,  spreading  ,• 
the  inner  smaller,  about  10,  forming  together  a  leafy  cup.  Pap- 
pus none.     Akenes  triangular-obovoid,  glabrous. 

1.  P.  Uvedalia,  L.  Large-flowered  Leafcup.  A  stout,  rough,  hairy 
herb,  4°  to  8°  high,  in  rich  woods  from  N.  Y.  to  Ind.  and  Mich,  south  to  Fla., 
Mo.,  and  Tex.  Leaves  broadly  ovate-deltoid  in  outline,  S-ribbed  above  the 
abrupt  contraction  of  the  decurrent  base,  angulate-lobed,  pubescent  on 
both  sides ;  lower  ones  petioled,  often  1°  or  more  long  and  wide  ;  upper, 
smaller,  angulate-sinuate,  sessile.  Heads  few,  2'  to  3'  wide.,  short-pe- 
duncled,  in  terminal  clusters.  Bays  7  to  14,  with  bright  yellow,  linear- 
oblong  Ugules  6"  to  9"  long,  much  longer  than  the  inner  scales.  Outer 
scales  ciliate,  4"  to  10"  long.    Akenes  strongly  striate.    July,  Aug. 

2.  P.  Canadensis,  L.  Small-flowered  Leafcup.  A  coarse,  rather 
slender,  clammy-hairy  herb,  2°  to  6°  high,  in  damp,  rich  ravines  and  shaded 
places  from  Vt.  to  Minn,  south  to  Pa.  and  Mo.  and  along  the  mts.  to  N.C. 
Leaves  thin,  4'  to  10'  long,  all  petioled,  deltoid-ovate,  acuminate,  deeply 
angulate-lobed,  the  lobes  dentate ;  or  the  lower,  deeply  pinnatifid. 
Heads  few,  sessile,  in  terminal  clusters  4"  to  6"  wide.  Bays  about  6 ; 
the  pale  yellow  Ugules  obovate  or  wedge-shaped,  much  shorter  than  the 
inner  scales,  sometimes  minute  or  wanting.  Outer  scales  2"  to  3"  long. 
Akenes  3-ribbed,  not  striate.  Var.  radiata,  Gray,  from  III.  to  Kan.  and 
southward,  has  whitish  ligules  3"  to  6"  long.    June  to  Sept. 

XV.    SILPHIUM,    L.     Rosinweed.     Rosin  Plant.     Tall, 

coarse  perennials,  with  resinous  juice,  opposite,  whorled,  or 
alternate  leaves,  and  corymbed,  panicled  or  rarely  solitary 
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heads  of  yellow  disk  and  ray  flowers.  Disk  flowers  perfect 
but  sterile.  Rays  many,  in  2  or  3  rows,  pistillate,  fertile. 
Involucre  broadly  cauipanulate,  flattish.  Scales  imbricated, 
in  several  rows;  outer  ones  leaf-like  and  loose  at  summit; 
innermost  like  the  linear  pales  of  the  flat,  chaffy  receptacle. 
Akenes  broad,  flat,  obcompressed,  margined  by  a  wing  notched 
at  the  apex.    Pappus  none,  or  2  teeth  at  the  top  of  the  wing. 


Stems  nearly  leafless.    Leaves  pionatifid    .       .       • 
Stems  nearly  leafless.    Leaves  ovate   .     '  •       .       . 
Stems  leafy.    Leaves  mostly  whorled  In  8*8  and  4*8  • 
Stems  leafy.    Leaves  mostly  alternate 
Stems  leafy.    Leaves  opposite,  connate  and  perfoliate 


No.l 
No.  2 
No.  8 
No.  4 
No.  5 


1.  S.  laciniatum,  L.  Compass  Plant.  Polar  Plant.  A  rough,  bristly 
herb,  3°  to  10°  high,  on  prairies  from  Ohio  and  Mich,  to  Dak.  south  to 
Ala.,  La.,  and  Tex.  Radical  leaves  1°  to  2°  long,  long-petioled,  1  to  2- 
pinnatifid,  the  lobes  lanceolate  or  linear;  stem  ones  alternate,  sbort- 
petioled  below,  sessile  above,  gradually  smaller  and  less  divided.  Heads 
2'  to  6'  wide,  few  or  many,  bracted,  distant,  sessile  or  short-ped uncled, 
along  the  naked  summit  of  the  stem.  Rays  20  to  30,  1'  to  2'  long. 
Scales  ovate,  tapering  in  long,  squarrose,  stiff  points.  Its  vertical  leaves 
tend  to  turn  their  edges  north  and  south,  and  its  abundant  resin  produces 
columns  of  smoke  in  burning  prairies.  Called  also  Pilot  Weed,  Bosin- 
weed,  Turpentine  Weed. 

2.  S.  terebinthinaceum,  L.  Prairib  Dock.  A  smooth  herb,  with 
slender,  nearly  naked,  simple  stem,  4°  to  8°  high,  and  a  panicle  of  large 
heads  at  the  top,  on  prairies  and  in  dry,  open  woods  from  Ohio  and  Mich,  to 
Minn,  south  to  Ga.  and  La.  Leaves  mostly  radical,  thick,  firm,  becoming 
rough  with  age,  ovate  or  cordate-ovate,  dentate-serrate,  1°  to  2°  long,  on 
long,  slender  petioles.  Heads  1'  to  3;  wide,  several  or  many,  on  glabrous 
peduncles.  Rays  12  to  20.  Involucre  hemispheric ;  scales  obovate. 
Akenes  narrowly  winged,  2-toothed.  Var.  pinnatifidnm,  Gray,  occur- 
ring with  and  running  into  the  type,  has  more  or  less  deeply  cut  or  pin* 
natifid  leaves.  Called  also  Prairie  Burdock,  Bosinweed,  etc.  July 
to  Sept. 

3.  8.  trifoliatum,  L.  Whorled  Rosinwebd.  An  herb,  with  rather 
slender,  smooth,  often  glaucous,  simple  stem,  branched  at  the  top,  4°  to  7° 
high,  found  in  dry  woods  from  Pa.  to  Ohio  south  to  Va.  and  Ala.  Leaves 
oblong-lanceolate,  acute,  3'  to  V  long,  entire  or  denticulate,  short-petioled  ; 
middle  ones  nearly  always  in  whorls  of  3  or  4 ;  the  uppermost  opposite. 
Heads  18"  to  30"  wide,  several  or  many,  in  a  loose,  cymose  panicle. 
Rays  12  to  16.  Akenes  oval,  winged,  with  two  sharp  teeth  at  the  top. 
July  to  Oct. 

4.  S.  Asteriscus,  L.  Asterisk  Rosinwebd.  A  leafy  herb,  with  terete, 
generally  purple  stem,  2°  to  4°  high,  simple  or  branched  above,  usually  his- 
pid, but  varying  to  hirsute,  pubescent,  or  smooth,  common  in  dry  soils  from 
Md.  to  Tenn.  and  Mo.  south  to  Fla.  and  La.  Leaves  mostly  alternate, 
lower  ones  opposite,  or  rarely  whorled  in  3's,  ovate  to  lanceolate,  acute  or 
obtusish,  toothed  or  entire,  2'  to  5'  long,  sessile,  or  the  lower  ones  taper- 
ing into  a  petiole.  Heads  few,  squarrose ;  scales  leafy  ;  rays  12  to  16,  1' 
long.  Akenes  obovate  or  oval,  2"  to  4"  long,  winged,  2-toothed.  June 
to  Aug. 

5.  S.  perfoliatum,  L.  Cup  Plant.  Indian  Cup.  A  coarse  herb,  with 
stout,  square,  usually  smooth  stem,  4°  to  8°  high,  usually  branched  above 
but  sometimes  simple,  common  in  rich,  moist  soils  and  along  streams 
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from  Mich,  to  Minn.  and  Neb.  south  to  Ga.  and  La.,  and  also  escaped 
from  cultivation  eastward  and  naturalized  near  N.  Y.  City.  Leaves 
large,  thin,  rough,  ovate  or  deltoid-ovate,  coarsely  toothed,  the  largest 
6'  to  14'  long,  opposite  ;  the  upper  connate-perfoliate,  entire,  united  by 
their  bases  into  a  cup  ;  the  lower  abruptly  contracted  into  winged  petioles 
with  connate  bases.  Heads  2'  to  3'  wide,  cymosely  arranged  on  long 
peduncles  terminating  the  branches.  Rays  20  to  80,  1'  long.  Outer 
scales  ovate,  spreading  or  erect.  Akenes  obovate,  tf"  long,  winged, 
notched.    Called  also  Bagged  Cup.    July  to  Sept. 

XVI.  PARTHENIUM,  L.  Perjennial  American  herbs  or 
undershrubs,  with  alternate  leaves  and  corymbed  or  panicled 
heads  of  white,  whitish,  or  yellowish  disk  and  ray  flowers. 
Disk  flowers  staminate,  with  undivided  style,  sterile.  Bay 
flowers  5,  pistillate,  fertile;  their  broad,  obcordate  ligules  very 
short.  Receptacle  conical,  chaffy.  Involucre  hemispheric; 
scales  in  2  rows,  roundish,  nearly  equal.  Akenes  5,  ob- 
compressed,  margined,  bearing  on  top  the  persistent  corolla. 
Pappus  2  small  awns  or  scales. 

1.  P.  integrifolium,  L.  American  Feverfew.  Prairie  Dock.  A 
rough-pubescent  herb,  with  erect,  stout,  striate,  pubescent,  or  glabrous 
stem,  2°  to  4°  high,  in  dry  soils  from  Md.  to  Minn,  south  to  Ga.,  Mo.,  and 
Tex.  Leaves  coriaceous,  somewhat  hispid,  roughish,  oblong,  or  ovate, 
crenate-dentate,  or  the  lower  cut-lobed  toward  the  base ;  radical  ones 
long-pet ioled,  4'  to  12'  long ;  upper  ones  smaller,  sessile.  Heads  many, 
in  a  dense,  £  t,  terminal  corymb.  Flowers  white  or  whitish.  June  to 
Sept. 

XVII.  IVA,  L.  Coarse,  herbaceous,  or  shrubby  North  Ameri- 
can plants,  with  thick  leaves,  the  lower  opposite,  and  small, 
nodding  heads  of  greenish-white  flowers,  axillary  and  solitary, 
or  in  spikes,  racemes,  or  panicles.  Heads  discoidf  monoecious. 
Marginal  flowers  1  to  5,  pistillate,  fertile,  with  or  without  a  small, 
tubular  corolla;  inner,  with  funnelform  corolla,  stamens  and 
undivided  style,  sterile.  Anthers  scarcely  united.  Receptacle 
small,  chaffy.  Involucral  scales  few,  rounded.  Pappus  none. 
Akenes  obconic,  glabrous. 

1.  I.  frutescens,  L.  Marsh  Elder.  High-water  Shrub.  A  shrubby 
or  herbaceous,  nearly  smooth  perennial,  with  stem  3°  to  8°  high,  panic- 
ulately  branching  above,  common  along  salt  marshes  and  on  muddy 
coasts  from  Mass.  to  Fla.  and  Tex. ;  more  shrubby  south,  more  herba- 
ceous north.  Leaves  fleshy,  oval,  or  lanceolate,  coarsely  serrate ;  the 
lower  4'  to  6'  long ;  the  upper  lance-linear  and  linear,  entire,  gradually 
diminishing  in  size  and  width.  Heads  on  short  pedicels  subtended  by  the 
bract-like  upper  leaves  in  paniculate  racemes.  Involucral  scales  5,  rounded, 
distinct.    Fertile  flowers  5 ;  corollas  tubular.   Akenes  5.    July  to  Sept. 

XVIII.  AMBROSIA,  L.  Coarse  annual  or  perennial  herbs, 
with  alternate  or  opposite,  mostly  lobed  or  dissected  leaves, 
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and  small  heads  of  green,  mostly  monoecious  flowers,  the  fertile 
and  sterile  in  separate  heads.  Fertile  heads  in  sessile  clusters 
of  1  to  3,  in  the  axils  of  leaves  or  bracts  at  the  foot  of  the 
spikes  or  racemes  of  the  sterile  ones.  Fertile  involucre  (fruit) 
more  or  less  top-shaped,  closed,  resembling  an  akene,  entire,  or  4 
to  8-toothed,  containing  a  single,  apetalous,  pistillate  flower. 
Sterile  involucre  cup-shaped  or  saucer-shaped,  open,  of  5  to  12 
united  scales,  containing  5  to  20  barren  flowers  with  funnelform 
corollas;  anthers  nearly  separate  and  style  undivided.  Recep- 
tacle flattish,  naked,  or  with  filiform  chaff.    Pappus  none. 

1.  A.  artemisiaefolia,  L.  Ragweed.  Roman  Wormwood.  A  hairy 
or  roughish-pubescent,  branching  annual,  1°  to  3°  high,  common  in  dry 
soils,  and  a  troublesome  weed  in  gardens  and  fields  not  only  everywhere 
throughout  our  area,  but  extending  to  British  Columbia,  Mexico,  and 
South  America,  and  introduced  as  a  weed  in  Europe.  Leaves  1  to  2-pin- 
natifid,  petioled,  2'  to  4'  long,  mostly  alternate,  lower  ones  opposite,  thin, 
smoothish,  pale  green  above,  paler  or  hoary  beneath.  Sterile  heads  in 
terminal  racemes  3'  to  6'  long.  Fruit  obovoid  or  subglobose,  1"  to  2"  long, 
crowned  with  4  to  6  short  teeth.  Variable.  Called  also  Hogweed,  Bit- 
terweed,  etc.    July  to  Oct. 

2.  A.  trifida,  L.  Great  Ragweed.  Horseweed.  Horse-cane.  A 
very  tall  annual,  common  in  moist  soil  and  along  river  banks  from  Me.  to 
Fla.  west  to  Minn.,  Neb.,  Col.,  and  Ark.  Stem  stout,  rough,  hairy,  some- 
times glabrous,  3°  to  16°  high  (!).  Leaves  opposite,  deeply  3-lobed,  lobes 
oval-lanceolate,  acuminate,  serrate ;  lower  ones  6'  to  12'  long.  Sterile 
racemes  3'  to  10'  long.  Fruit  obovate,  3"  to  4"  long,  with  conic  beak  and 
6  to  6  tubercled  ribs.  Var.  integrifolia,  T.  and  G.,  apparently  only  a 
smaller  form  with  upper  leaves  or  all  of  them  simply  oval  or  ovate,  without 
lobes.    July  to  Oct. 

XIX.  XANTHIUM,  Tourn.  Cocklebur.  Clotbur.  Coarse 
annuals,  mostly  American,  now  widely  dispersed  weeds,  with 
low,  branching  stems,  alternate,  usually  lobed  or  toothed  leaves, 
and  green  or  yellowish,  monoecious  flowers,  the  sterile  and  fertile 
in  separate  heads,  arranged  nearly  as  in  Ambrosia.  Sterile 
involucres  and  flowers  as  in  Ambrosia,  but  with  the  scales 
distinct,  in  1  to  3  rows,  and  the  receptacle  cylindnc.  Fertile 
involucre  closed,  oblong,  or  ovoid,  2-beaked,  and  armed  with 
hooked  prickles,  making  it  a  bur,  2-celled,  each  cell  containing 
1  akene.    Pappus  none. 

Leaves  tapering  at  both  ends,  with  8-forked  spines  near  their  axils  ....  No.  1 
Leaves  with  cordate  or  broad  base,  without  spines Nos.  2, 8 

1.  X.  spinosum,  L.  Spiny  or  Thorny  Cocklebur.  An  unsightly, 
spiny  weed,  with  ascending  or  erect,  branching  stem,  1°  to  2°  high,  natural- 
ized from  Tropical  America  (?)  or  from  the  Old  World  (?)  in  waste  places 
from  Mass.  to  111.  south  to  Fla.  and  Tex.  Leaves  lanceolate  or  ovate- 
lanceolate,  narrowed  to  a  short  petiole,  often  lobed  or  cut,  or  the  upper 
entire,  acute,  or  acuminate,  2'  to  5'  long,  whitish-downy  beneath  and 


Digitized  by  VjOOQ IC 


206  ORDER  64.     COMPOSITE 

from  Mich,  to  Minn.  And  Neb.  south  to  Ga.  and  La.,  and  also  escaped 
from  cultivation  eastward  and  naturalized  near  N.  Y.  City.  Leaves 
large,  thin,  rough,  ovate  or  deltoid-ovate,  coarsely  toothed,  the  largest 
6'  to  14'  long,  opposite  ;  the  upper  connate-perfoliate,  entire,  united  by 
their  bases  into  a  cup  ;  the  lower  abruptly  contracted  into  winged  petioles 
with  connate  bases.  Heads  2'  to  3'  wide,  cymosely  arranged  on  long 
peduncles  terminating  the  branches.  Rays  20  to  SO,  1'  long.  Outer 
scales  ovate,  spreading  or  erect.  Akenes  obovate,  tf"  long,  winged, 
notched.    Called  also  Ragged  Cup.    July  to  Sept 

XVI.  PARTHENIUM,   L.      Perennial  American    herbs    or 

undershrubs,  with  alternate  leaves  and  corymbed  or  panicled 

heads  of  white,  whitish,  or  yellowish  disk  and  ray  flowers. 

Disk  flowers  starainate,  with  undivided  style,  sterile.     Ray 

flowers  5,  pistillate,  fertile;  their  broad,  obcordate  ligules  very 

short.     Receptacle    conical,  chaffy.     Involucre    hemispheric; 

scales   in  2   rows,   roundish,   nearly   equal.     Akenes   5,  ob- 

compressed,  margined,  bearing  on  top  the  persistent  corolla. 

Pappus  2  small  awns  or  scales. 

1.  P.  integrifolium,  L.  American  Feverfew.  Prairie  Dock.  A 
rough-pubescent  herb,  with  erect,  stout,  striate,  pubescent,  or  glabrous 
stem,  2°  to  4°  high,  in  dry  soils  from  Md.  to  Minn,  south  to  Ga.,  Mo.,  and 
Tex.  Leaves  coriaceous,  somewhat  hispid,  roughisb,  oblong,  or  ovate, 
crenate-dentate,  or  the  lower  cut-lobed  toward  the  base ;  radical  ones 
long-pet ioled,  4'  to  12'  long ;  upper  ones  smaller,  sessile.  Heads  many, 
in  a  dense,  £  t,  terminal  corymb.  Flowers  white  or  whitish.  June  to 
Sept. 

XVII.  IVA,  L.  Coarse,  herbaceous,  or  shrubby  North  Ameri- 
can plants,  with  thick  leaves,  the  lower  opposite,  and  small, 
nodding  heads  of  greenish-white  flowers,  axillary  and  solitary, 
or  in  spikes,  racemes,  or  panicles.  Heads  discoid,  moncecious. 
Marginal  flowers  1  to  5,  pistillate,  fertile,  with  or  without  a  small, 
tubular  corolla;  inner,  with  funnelform  corolla,  stamens  and 
undivided  style,  sterile.  Anthers  scarcely  united.  Receptacle 
small,  chaffy.  Involucral  scales  few,  rounded.  Pappus  none. 
Akenes  obconic,  glabrous. 

1.  I.  frute'scens,  L.  Marsh  Elder.  Hioh-watbr  Shrub.  A  shrubby 
or  herbaceous,  nearly  smooth  perennial,  with  stem  8°  to  8°  high,  panic- 
ulately  branching  above,  common  along  salt  marshes  and  on  muddy 
coasts  from  Mass.  to  Fla.  and  Tex. ;  more  shrubby  south,  more  herba- 
ceous north.  Leaves  fleshy,  oval,  or  lanceolate,  coarsely  serrate ;  the 
lower  4'  to  6'  long ;  the  upper  lance-linear  and  linear,  entire,  gradually 
diminishing  in  size  and  width.  Heads  on  short  pedicels  subtended  by  the 
bract-like  upper  leaves  in  paniculate  racemes.  Involucral  scales  5,  rounded, 
distinct.    Fertile  flowers  5 ;  corollas  tubular.   Akenes  6.    July  to  Sept. 

XVIII.  AMBROSIA,  L.  Coarse  annual  or  perennial  herbs, 
with  alternate  or  opposite,  mostly  lobed  or  dissected  leaves. 
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and  smaU  heads  of  green,  mostly  monoecious  flowers,  the  fertile 
and  sterile  in  separate  heads.  Fertile  heads  in  sessile  clusters 
of  1  to  3,  in  the  axils  of  leaves  or  bracts  at  the  foot  of  the 
spikes  or  racemes  of  the  sterile  ones.  Fertile  involucre  (fruit) 
more  or  less  top-shaped,  closed,  resembling  an  akene,  entire,  or  4 
to  8-toothed,  containing  a  single,  apetalous,  pistillate  flower. 
Sterile  involucre  cup-shaped  or  saucer-shaped,  open,  of  5  to  12 
united  scales,  containing  5  to  20  barren  flowers  with  funnelform 
corollas;  anthers  nearly  separate  and  style  undivided.  Recep- 
tacle flattish,  naked,  or  with  filiform  chaff.    Pappus  none. 

1.  A.  artemisiaefolia,  L.  Ragweed.  Roman  Wormwood.  A  hairy 
or  roughish-pubescent,  branching  annual,  1°  to  3°  high,  common  in  dry 
soils,  and  a  troublesome  weed  in  gardens  and  fields  not  only  everywhere 
throughout  our  area,  but  extending  to  British  Columbia,  Mexico,  and 
South  America,  and  introduced  as  a  weed  in  Europe.  Leaves  1  to  2-pin- 
natifid,  petioled,  2'  to  4'  long,  mostly  alternate,  lower  ones  opposite,  thin, 
smoothish,  pale  green  above,  paler  or  hoary  beneath.  Sterile  heads  in 
terminal  racemes  3'  to  6'  long.  Fruit  obovoid  or  subglobose,  1"  to  2"  long, 
crowned  with  4  to  6  short  teeth.  Variable.  Called  also  Hogweed^  Bit- 
terweed,  etc.    July  to  Oct. 

2.  A.  trlfida,  L.  Great  Ragweed.  Horsewbed.  Horse-cane.  A 
very  tall  annual,  common  in  moist  soil  and  along  river  banks  from  Me.  to 
Fla.  west  to  Minn.,  Neb.,  Col.,  and  Ark.  Stem  stout,  rough,  hairy,  some- 
times glabrous,  3°  to  16°  high  (!).  Leaves  opposite,  deeply  3-lobed,  lobes 
oval-lanceolate,  acuminate,  serrate ;  lower  ones  6'  to  12'  long.  Sterile 
racemes  3'  to  10'  long.  Fruit  obovate,  3"  to  4"  long,  with  conic  beak  and 
6  to  6  tubercled  ribs.  Var.  inteerifolia,  T.  and  Q.,  apparently  only  a 
smaller  form  with  upper  leaves  or  all  of  them  simply  oval  or  ovate,  without 
lobes.    July  to  Oct 

XEBL  XANTHHTM,  Tourn.  Cocklebur.  Clotbtjr.  Coarse 
annuals,  mostly  American,  now  widely  dispersed  weeds,  with 
low,  branching  stems,  alternate,  usually  lobed  or  toothed  leaves, 
and  green  or  yellowish,  monoecious  flowers,  the  sterile  and  fertile 
in  separate  heads,  arranged  nearly  as  in  Ambrosia.  Sterile 
involucres  and  flowers  as  in  Ambrosia,  but  with  the  scales 
distinct,  in  1  to  3  rows,  and  the  receptacle  cylindHc.  Fertile 
involucre  closed,  oblong,  or  ovoid,  2-beaked,  and  armed  with 
hooked  prickles,  making  it  a  bur,  2-celled,  each  cell  containing 
1  akene.    Pappus  none. 

Leaves  tapering  at  both  ends,  with  8-fbrked  spines  near  their  axils  ....  No.  1 
Leaves  with  cordate  or  broad  base,  without  spines Nob.  2, 8 

1.  X.  spinosum,  L.  Spiny  or  Thorny  Cocklebur.  An  unsightly, 
spiny  weed,  with  ascending  or  erect,  branching  stem,  1°  to  2°  high,  natural- 
ized from  Tropical  America  (?)  or  from  the  Old  World  (?)  in  waste  places 
from  Mass.  to  111.  south  to  Fla.  and  Tex.  Leaves  lanceolate  or  ovate- 
lanceolate,  narrowed  to  a  short  petiole,  often  lobed  or  cut,  or  the  upper 
entire,  acute,  or  acuminate,  2'  to  6'  long,  whitish-downy  beneath  and 
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from  Mich,  to  Minn.  And  Neb.  south  to  Ga.  and  La.,  and  also  escaped 
from  cultivation  eastward  and  naturalized  near  N.  Y.  City.  Leaves 
large,  thin,  rough,  ovate  or  deltoid-ovate,  coarsely  toothed,  the  largest 
6'  to  14'  long,  opposite ;  the  upper  connate-perfoliate,  entire,  united  by 
their  bases  into  a  cup  ;  the  lower  abruptly  contracted  into  winged  petioles 
with  connate  bases.  Heads  2'  to  3'  wide,  cymosely  arranged  on  long 
peduncles  terminating  the  branches.  Rays  20  to  80,  1'  long.  Outer 
scales  ovate,  spreading  or  erect.  Akenes  obovate,  tf"  long,  winged, 
notched.    Called  also  Bagged  Cup.    July  to  Sept 

XVI.  PARTHENIUM,  L.  Perennial  American  herbs  or 
undershrubs,  with  alternate  leaves  and  corymbed  or  panicled 
heads  of  white,  whitish,  or  yellowish  disk  and  ray  flowers. 
Disk  flowers  starainate,  with  undivided  style,  sterile.  Ray 
flowers  5,  pistillate,  fertile;  their  broad,  obcordate  ligules  very 
short.  Receptacle  conical,  chaffy.  Involucre  hemispheric; 
scales  in  2  rows,  roundish,  nearly  equal.  Akenes  5,  ob- 
compressed,  margined,  bearing  on  top  the  persistent  corolla. 
Pappus  2  small  awns  or  scales. 

1.  P.  integrifblium,  L.  American  Feverfew.  Prairie  Dock.  A 
rough-pubescent  herb,  with  erect,  stout,  striate,  pubescent,  or  glabrous 
stem,  2°  to  4°  high,  in  dry  soils  from  Md.  to  Minn,  south  to  Ga.,  Mo.,  and 
Tex.  Leaves  coriaceous,  somewhat  hispid,  roughish,  oblong,  or  ovate, 
crenate-dentate,  or  the  lower  cut-lobed  toward  the  base ;  radical  ones 
long-petioled,  4'  to  12'  long ;  upper  ones  smaller,  sessile.  Heads  many, 
in  a  dense,  £  t,  terminal  corymb.  Flowers  white  or  whitish.  Jane  to 
Sept 

XVII.  IVA,  L.  Coarse,  herbaceous,  or  shrubby  North  Ameri- 
can plants,  with  thick  leaves,  the  lower  opposite,  and  small, 
nodding  heads  of  greenish-white  flowers,  axillary  and  solitary, 
or  in  spikes,  racemes,  or  panicles.  Heads  discoid,  moncecimis. 
Marginal  flowers  1  to  5,  pistillate,  fertile,  with  or  without  a  small, 
tubular  corolla;  inner,  with  funnelform  corolla,  stamens  and 
undivided  style,  sterile.  Anthers  scarcely  united.  Receptacle 
small,  chaffy.  Involucral  scales  few,  rounded.  Pappus  none. 
Akenes  obconic,  glabrous. 

1.  I.  frut^scens,  L.  Marsh  Elder.  High-water  Shrur.  A  shrubby 
or  herbaceous,  nearly  smooth  perennial,  with  stem  3°  to  8°  high,  panic- 
ulately  branching  above,  common  along  salt  marshes  and  on  muddy 
coasts  from  Mass.  to  Fla.  and  Tex. ;  more  shrubby  south,  more  herba- 
ceous north.  Leaves  fleshy,  oval,  or  lanceolate,  coarsely  serrate ;  the 
lower  4'  to  6'  long ;  the  upper  lance-linear  and  linear,  entire,  gradually 
diminishing  in  size  and  width.  Heads  on  short  pedicels  subtended  by  the 
bract-like  upper  leaves  in  paniculate  racemes.  Involucral  scales  6,  rounded, 
distinct.    Fertile  flowers  5 ;  corollas  tubular.   Akenes  6.    July  to  Sept. 

XVIII.  AMBROSIA,  L.  Coarse  annual  or  perennial  herbs, 
with  alternate  or  opposite,  mostly  lobed  or  dissected  leaves. 
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and  smaU  heads  of  green,  mostly  monoecious  flowers,  the  fertile 
and  sterile  in  separate  heads.  Fertile  beads  in  sessile  clusters 
of  1  to  3,  in  the  axils  of  leaves  or  bracts  at  the  foot  of  the 
spikes  or  racemes  of  the  sterile  ones.  Fertile  involucre  (fruit) 
more  or  less  top-shaped,  dosed,  resembling  an  akene,  entire,  or  4 
to  8-toothed,  containing  a  single,  apelcUous,  pistillate  flower. 
Sterile  involucre  cup-shaped  or  saucer-shaped,  open,  of  5  to  12 
united  scales,  containing  5  to  20  barren  flowers  with  funnelform 
corollas;  anthers  nearly  separate  and  style  undivided.  Eecep- 
tacle  flattish,  naked,  or  with  filiform  chaff.    Pappus  none. 

1.  A.  artemisiaefolia,  L.  Ragweed.  Roman  Wormwood.  A  hairy 
or  roughish-pube8cent,  branching  annual,  1°  to  3°  high,  common  in  dry 
soils,  and  a  troublesome  weed  in  gardens  and  fields  not  only  everywhere 
throughout  our  area,  but  extending  to  British  Columbia,  Mexico,  and 
South  America,  and  introduced  as  a  weed  in  Europe.  Leaves  1  to  2-pin- 
natifid,  petioled,  2'  to  4'  long,  mostly  alternate,  lower  ones  opposite,  thin, 
smoothisb,  pale  green  above,  paler  or  hoary  beneath.  Sterile  heads  in 
terminal  racemes  3'  to  6'  long.  Fruit  obovoid  or  subglobose,  I"  to  2"  long, 
crowned  with  4  to  6  short  teeth.  Variable.  Called  also  Hogweed,  BU- 
terweed,  etc.    July  to  Oct. 

2.  A.  trlfida,  L.  Great  Ragweed.  Horsewbed.  Horse-cane.  A 
very  tall  annual,  common  in  moist  soil  and  along  river  banks  from  Me.  to 
Fla.  west  to  Minn.,  Neb.,  Col.,  and  Ark.  Stem  stout,  rough,  hairy,  some- 
times glabrous,  3°  to  16°  high  (!).  Leaves  opposite,  deeply  3-lobed,  lobes 
oval-lanceolate,  acuminate,  serrate ;  lower  ones  6'  to  12'  long.  Sterile 
racemes  3'  to  KV  long.  Fruit  obovate,  3"  to  4"  long,  with  conic  beak  and 
6  to  6  tubercled  ribs.  Var.  inteerifolia,  T.  and  G.,  apparently  only  a 
smaller  form  with  upper  leaves  or  all  of  them  simply  oval  or  ovate,  without 
lobes.    July  to  Oct. 

XEBL  XANTHIUM,  Tourn.  Cocklebur.  Clotbur.  Coarse 
annuals,  mostly  American,  now  widely  dispersed  weeds,  with 
low,  branching  stems,  alternate,  usually  lobed  or  toothed  leaves, 
and  green  or  yellowish,  monoecious  flowers,  the  sterile  and  fertile 
in  separate  heads,  arranged  nearly  as  in  Ambrosia.  Sterile 
involucres  and  flowers  as  in  Ambrosia,  but  with  the  scales 
distinct,  in  1  to  3  rows,  and  the  receptacle  cylindnc.  Fertile 
involucre  closed,  oblong,  or  ovoid,  2-beaked,  and  armed  with 
hooked  prickles,  making  it  a  bur,  2-celled,  each  cell  containing 
1  akene.    Pappus  none. 

Leaves  tapering  at  both  ends,  with  8-fbrked  spines  near  their  axils  •  .  •  .  No.  1 
Leaves  with  cordate  or  broad  base,  without  spines Nos.  2, 8 

1.  X.  spinosum,  L.  Spiny  or  Thorny  Cocklebur.  An  unsightly, 
spiny  weed,  with  ascending  or  erect,  branching  stem,  1°  to  2°  high,  natural- 
ized from  Tropical  America  (?)  or  from  the  Old  World  (?)  in  waste  places 
from  Mass.  to  111.  south  to  Fla.  and  Tex.  Leaves  lanceolate  or  ovate- 
lanceolate,  narrowed  to  a  short  petiole,  often  lobed  or  cut,  or  the  upper 
entire,  acute,  or  acuminate,  2'  to  6'  long,  whitish-downy  beneath  and 
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from  Mich,  to  Minn.  And  Neb.  south  to  Ga.  and  La.,  and  also  escaped 
from  cultivation  eastward  and  naturalized  near  N.  Y.  City.  Leaves 
large,  thin,  rough,  ovate  or  deltoid-ovate,  coarsely  toothed,  the  largest 
6'  to  14;  long,  opposite  ;  the  upper  connate- perfoliate,  entire,  united  by 
their  bases  into  a  cup  ;  the  lower  abruptly  contracted  into  winged  petioles 
with  connate  bases.  Heads  2'  to  3'  wide,  cymosely  arranged  on  long 
peduncles  terminating  the  branches,  Rays  20  to  80,  1'  long.  Outer 
scales  ovate,  spreading  or  erect.  Akenes  obovate,  tf"  long,  winged, 
notched.    Called  also  Bagged  Cup.    July  to  Sept 

XVI.  PARTHENIUM,   L.      Perennial  American    herbs    or 

undershrubs,  with  alternate  leaves  and  corymbed  or  panicled 

heads  of  white,  whitish,  or  yellowish  disk  and  ray  flowers. 

Disk  flowers  staminate,  with  undivided  style,  sterile.     Ray 

flowers  5,  pistillate,  fertile;  their  broad,  obcordate  ligules  very 

short.     Receptacle    conical,  chaffy.     Involucre    hemispheric; 

scales   in  2  rows,   roundish,   nearly  equal.     Akenes  5,  ob- 

compressed,  margined,  bearing  on  top  the  persistent  corolla. 

Pappus  2  sm  all  awns  or  scales. 

1.  P.  integrifolium,  L.  American  Feverfew.  Prairie  Dock.  A 
rough-pubescent  herb,  with  erect,  stout,  striate,  pubescent,  or  glabrous 
stem,  2°  to  4°  high,  in  dry  soils  from  Md.  to  Minn,  south  to  Ga.,  Mo.,  and 
Tex.  Leaves  coriaceous,  somewhat  hispid,  roughish,  oblong,  or  ovate, 
crenate-dentate,  or  the  lower  cut-lobed  toward  the  base ;  radical  ones 
long-petioled,  4'  to  12'  long ;  upper  ones  smaller,  sessile.  Heads  many, 
in  a  dense,  li  t,  terminal  corymb.  Flowers  white  or  whitish.  June  to 
Sept 

XVIL  IVA,  L.  Coarse,  herbaceous,  or  shrubby  North  Ameri- 
can plants,  with  thick  leaves,  the  lower  opposite,  and  small, 
nodding  heads  of  greenish-white  flowers,  axillary  and  solitary, 
or  in  spikes,  racemes,  or  panicles.  Heads  discoid,  monoecious. 
Marginal  flowers  1  to  5,  pistillate,  fertile,  with  or  without  a  small, 
tubular  corolla ;  inner,  with  funnel  form  corolla,  stamens  and 
undivided  style,  sterile.  Anthers  scarcely  united.  Receptacle 
small,  chaffy.  Involucral  scales  few,  rounded.  Pappus  none. 
Akenes  obconic,  glabrous. 

1.  I.  frutescens,  L.  Marsh  Elder.  Hioh-water  Shrub.  A  shrubby 
or  herbaceous,  nearly  smooth  perennial,  with  stem  3°  to  8°  high,  panic- 
ulately  branching  above,  common  along  salt  marshes  and  on  muddy 
coasts  from  Mass.  to  Fla.  and  Tex. ;  more  shrubby  south,  more  herba- 
ceous north.  Leaves  fleshy,  oval,  or  lanceolate,  coarsely  serrate ;  the 
lower  4'  to  6'  long ;  the  upper  lance-linear  and  linear,  entire,  gradually 
diminishing  in  size  and  width.  Heads  on  short  pedicels  subtended  by  the 
bract-like  upper  leaves  in  paniculate  racemes.  Involucral  scales  6,  rounded, 
distinct.    Fertile  flowers  6 ;  corollas  tubular.    Akenes  6.    July  to  Sept. 

XVIII.  AMBROSIA,  L.  Coarse  annual  or  perennial  herbs, 
with  alternate  or  opposite,  mostly  lobed  or  dissected  leaves. 
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and  smaU  heads  of  green,  mostly  monoecious  flowers,  the  fertile 
and  sterile  in  separate  heads.  Fertile  heads  in  sessile  clusters 
of  1  to  3,  in  the  axils  of  leaves  or  bracts  at  the  foot  of  the 
spikes  or  racemes  of  the  sterile  ones.  Fertile  involucre  (fruit) 
more  or  less  top-shaped,  closed,  resembling  an  akene,  entire,  or  4 
to  8-toothed,  containing  a  single,  apelcUous,  pistillate  flower. 
Sterile  involucre  cup-shaped  or  saucer-shaped,  open,  of  5  to  12 
united  scales,  containing  5  to  20  barren  flowers  with  funnelform 
corollas;  anthers  nearly  separate  and  style  undivided.  Recep- 
tacle flattish,  naked,  or  with  filiform  chaff.    Pappus  none. 

1.  A.  artemisiaef61ia,  L.  Ragweed.  Roman  Wormwood.  A  hairy 
or  rougbish-pubescent,  branching  annual,  1°  to  3°  high,  common  in  dry 
soils,  and  a  troublesome  weed  in  gardens  and  fields  not  only  everywhere 
throughout  our  area,  but  extending  to  British  Columbia,  Mexico,  and 
South  America,  and  introduced  as  a  weed  in  Europe.  Leaves  1  to  2-pin- 
natifid,  petioled,  2'  to  4'  long,  mostly  alternate,  lower  ones  opposite,  thin, 
smoothish,  pale  green  above,  paler  or  hoary  beneath.  Sterile  heads  in 
terminal  racemes  3'  to  6'  long.  Fruit  obovoid  or  subglobose,  1"  to  2"  long, 
crowned  with  4  to  6  short  teeth.  Variable.  Called  also  Hogvoeed,  Bit- 
terweed,  etc.    July  to  Oct. 

2.  A.  trifida,  L.  Great  Ragweed.  Horse  weed.  Horse-cane.  A 
very  tall  annual,  common  in  moist  soil  and  along  river  banks  from  Me.  to 
Fla.  west  to  Minn.,  Neb.,  Col.,  and  Ark.  Stem  stout,  rough,  hairy,  some- 
times glabrous,  3°  to  16°  high  (!).  Leaves  opposite,  deeply  3-lobed,  lobes 
oval-lanceolate,  acuminate,  serrate ;  lower  ones  6'  to  12'  long.  Sterile 
racemes  3'  to  KV  long.  Fruit  obovate,  3"  to  4"  long,  with  conic  beak  and 
6  to  6  tubercled  ribs.  Var.  integrifolia,  T.  and  G.,  apparently  only  a 
smaller  form  with  upper  leaves  or  all  of  them  simply  oval  or  ovate,  without 
lobes.    July  to  Oct. 

XIX.  XANTHHTM,  Tourn.  Cocklebtjr.  Clotbtjr.  Coarse 
annuals,  mostly  American,  now  widely  dispersed  weeds,  with 
low,  branching  stems,  alternate,  usually  lobed  or  toothed  leaves, 
and  green  or  yellowish,  monoecious  flowers,  the  sterile  and  fertile 
in  separate  heads,  arranged  nearly  as  in  Ambrosia.  Sterile 
involucres  and  flowers  as  in  Ambrosia,  but  with  the  scales 
distinct,  in  1  to  3  rows,  and  the  receptacle  cylindnc.  Fertile 
involucre  closed,  oblong,  or  ovoid,  2-beaked,  and  armed  with 
hooked  prickles,  making  it  a  bur,  2-celled,  each  cell  containing 
1  akene.    Pappus  none. 

Loaves  tapering  at  both  ends,  with  8-fbrked  spines  near  their  axils  ....  No.  1 
Leaves  with  cordate  or  broad  base,  without  spines Nob.  2, 8 

1.  X.  8pin6sum,  L.  Spiny  or  Thorny  Cocklebur.  An  unsightly, 
spiny  weed,  with  ascending  or  erect,  branching  stem,  1°  to  2°  high,  natural- 
ized from  Tropical  America  (?)  or  from  the  Old  World  (?)  in  waste  places 
from  Mass.  to  111.  south  to  Fla.  and  Tex.  Leaves  lanceolate  or  ovate- 
lanceolate,  narrowed  to  a  short  petiole,  often  lobed  or  cut,  or  the  upper 
entire,  acute,  or  acuminate,  2'  to  6'  long,  whitish-downy  beneath  and 
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white-veined  above,  with  a  straw-colored,  8-pronged  spine  9"  to  12"  longx 
near  the  axil.  Fruit  or  bur  4"  to  6"  long,  with  short,  subulate  beaks. 
Aug.  to  Nov. 

2.  X.  strumarium,  L.  Broad- leaved  Cooklebur.  A  coarse, 
rough  weed,  with  bristly,  branching  stem,  2°  to  3°  high,  naturalized  from 
Europe  (?)  or  Asia  (?)  in  old  fields,  barnyards,  and  waste  places  through- 
out our  area.  Leaves  on  long,  slender  petioles,  broadly  ovate,  3-ribbed, 
cordate,  lobed,  dentate,  5'  to  1C  long,  green  and  roughish  above  and 
beneath.  Burglabrous  or  puberulent,  tt"  to  9"  long,  with  2  straight 
conical-subulate  beaks.     Aug.  to  Oct. 

3.  X.  Canadense,  Mill.  American  Cocklebur.  A  plant  similar  to 
No.  2,  common  along  rivers,  sea  and  lake  shores,  and  waste  places  from 
Me.  to  N.C.  and  from  the  Miss,  to  the  Dakotas,  Nev.,  and  Tex.  Stem 
stouter,  often  brown-spotted.  Bur  usually  V  long,  hispid,  and  with  the 
2  stout  beaks  usually  hooked  or  incurved,    Aug.  to  Oct. 

XX.  ZINNIA,  L.  Annual  or  perennial,  American,  chiefly 
Mexican  herbs,  with  opposite,  mostly  sessile  and  entire  leaves, 
and  solitary  terminal  heads  of  showy  tubular  and  radiate,  vari- 
ously colored  flowers.  Disk  flowers  perfect,  with  5  velvety 
lobes.  Rays  pistillate,  persistent  on  the  akenes.  Involucral 
scales  imbricated,  in  several  rows.  Receptacle  conical  or  at 
length  cylindrical,  its  chaff  clasping  the  disk  flowers.  Akenes 
of  disk  compressed,  their  pappus  of  1  to  2  awns ;  those  of  the 
rays  3-angled,  without  pappus. 

1.  Z.  multiflora,  L.  (Z.  paucikl6ra,  L.)  An  annual,  escaped  from 
cultivation  and  found  in  fields  and  waste  places  from  Fla.  to  Tex.  and 
north  to  N.C.  Stem  erect,  hairy,  simple,  or  branching,  1°  to  2°  high. 
Leaves  lanceolate  to  oblong-ovate,  1'  to  2'  long,  abrupt  or  subcordate  at 
base,  scabrous.  Peduncles  as  long  as  the  leaves,  enlarged  upward,  and 
hollow.  Heads  with  obovate  to  narrowly  spatulate,  red,  purple,  or  yellow 
rays.     Pales  obtuse,  entire.     Akenes  of  disk  1-awned.    July  to  Sept. 

2.  Z.  elegans,  L.  Youth  and  Old  Age.  A  Mexican  annual,  1°  to 
8°  high,  the  parent  of  most  of  the  garden  Zinnias,  with  ovate-elliptic,  clasp- 
ing leaves  2'  to  3'  long,  peduncles  longer  than  the  leaves  and  smaller 
upward,  and  heads  2'  to  5'  wide.  Rays  reflezed,  originally  in  a  single 
series,  purple  or  lilac,  but  by  cultivation  double  and  of  nearly  every  color, 
except  blue  and  green,  from  white  to  dark  purple.  Disk  flowers  originally 
yellow  or  orange,  but  in  the  double  forms  nearly  or  entirely  wanting. 
Pales  serrated.    Akenes  of  disk  2-awned.    July  to  Oct. 

XXI.  HELIOPSIS,  Pers.  American  perennials,  except  one 
tropical  annual,  with  Joosely  branching  stems,  opposite,  peti- 
oled,  3-ribbed,  mostly  serrate  leaves,  and  large,  terminal, 
peduncled  heads  of  yellow  disk  and  ray  flowers.  Disk  flowers 
perfect.  Rays  pistillate,  fertile.  Involucral  scales  nearly 
equal,  imbricated,  in  2  or  3  rows.  Receptacle  conic,  chaffy; 
pales  linear  or  lanceolate,  embracing  the  disk  flowers.  Akenes 
4-sided,  truncate,  thick.  Pappus  none,  or  a  low  crown,  or  2  to 
4  teeth. 
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1.  H.  lferis,  Pbrs*  Oxeyk.  False  Sunflower.  A  symmetrical, 
smooth,  and  glabrous  herb,  3°  to  5°  high,  with  angular,  striate,  branching 
stem,  common  in  hedges,  thickets,  and  open  places  from  N.Y.  to  111. 
south  to  Fla.  and  Ala.  Leaves  light  green,  thinnish,  ovate-oblong  or 
ovate-lanceolate,  acute  or  acuminate,  usually  abrupt  at  base,  3'  to  6'  long, 
sharply  and  coarsely  serrate,  sometimes  whorled  in  3's.  Heads  18"  to 
30"  wide.  Rays  bright  yellow,  9"  to  12"  long.  Akenes  glabrous. 
Pappus  none,  or  2  to  4  obscure  teeth.    July  to  Sept. 

2.  H.  gracilis,  Nutt.  Slender  Oxeyk.  A  smaller  species  than  No. 
1,  with  slender  stem,  1°  to  2°  high,  found  in  dry  and  shady  grounds  from 
Ga.  and  western  Fla.  to  Ark.  and  La.  Stem  and  leaves  somewhat  rough, 
the  latter  ovate-lanceolate  to  lanceolate,  2'  to  3'  long,  with  rather  wedge- 
shaped  base.  Heads  much  smaller,  3"  to  4"  long  ;  rays  fewer,  6  to  10, 
5"  to  8"  long.  Akenes  pubescent  on  the  angles  when  young,  crowned 
with  a  chaffy  pappus,  or  with  2  or  3  conspicuous  teeth.    Aug. 

3.  H.  sc&bra,  Dunal.  Rough  Oxbtb.  A  plant,  2°  to  4°  high,  resem- 
bling No.  2  in  the  roughness  of  its  stem  and  leaves  and  in  its  akenes  and 
pappus,  found  usually  in  dry  soils  from  Me.  to  Minn,  south  to  NX,  111., 
aud  Ark.  Leaves  firm,  rough  on  both  sides,  broadly  ovate,  and  subcor- 
date  to  ovate-lanceolate,  acute  or  acuminate,  2'  to  5'  long,  sharply  serrate, 
or  the  upper  entire.  Heads  24"  to  SO"  wide.  Rays  1'  long  or  more. 
June  to  Sept 

XXII.  TETRAGONOTHECA,  L.  Erect,  perennial,  North  Amer- 
ican herbs,  with  opposite,  sessile,  sometimes  coarsely  toothed 
leaves,  and  large,  solitary,  terminal  heads  of  pale  yellow  disk 
and  ray  flowers.  Disk  flowers  perfect,  fertile.  Eays  6  to  9, 
pistillate,  fertile.  Involucre  double;  the  outer  of  4  large, 
leafy  bracts  united  below  into  a  4-angled  cup;  the  inner  of 
small,  chaff-like  scales,  equaling  in  number  and  partly  clasp- 
ing the  akenes  of  the  rays.  Receptacle  conical,  chaffy.  Akenes 
very  thick,  truncate.    Pappus  none. 

1.  T.  heliantholdes,  L.  A  coarse,  viscid,  villous  herb,  with  stout, 
Bimple,  or  branching  stem,  1°  to  2°  high,  found  in  dry  and  sandy  soils 
from  Va.  to  Fla.  and  Ala.  Leaves  ovate  or  ovate-oblong,  sessile,  coarsely, 
unequally  dentate  or  repand-toothed,  3'  to  5'  long,  acute,  with  narrow 
base.  Heads  few,  2'  to  3'  wide,  on  long  peduncles.  Outer  scales  and 
rays  about  1'  long.    April  to  June.  ( 

XXIII.  ECHINACEA,  Moench.  Purple  Gone-flower. 
Erect,  perennial,  North  American  herbs,  with  stout,  simple,  or 
branched  stems,  from  thick,  black  roots,  alternate  or  opposite, 
3  to  5-ribbed,  entire  or  toothed  leaves,  and  large,  solitary,  long- 
peduncled  heads  of  disk  and  ray  flowers.  Disk  flowers  pur- 
plish, perfect,  fertile.  Rays  purple  or  purplish,  neutral,  or 
imperfectly  pistillate,  sterile.  Involucral  scales  lanceolate, 
imbricated,  in  2  or  3  rows,  spreading  or  appressed.  Receptacle 
conical,  chaffy,  the  pales  rigid,  keeled,  mucr<mate}  longer  than 
the  disk  flowers,  whence  the  generic  name.  Akenes  4-angled, 
thick,  short.    Pappus  none,  or  a  small,  toothed  border. 
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1.  S.  purpurea,  Moencii.  A  showy  plant,  3°  to  5°  high,  usually 
smooth  and  glabrous,  or  with  the  leaves  and  sometimes  the  stem  rough  or 
more  or  less  hispid,  found  in  moist,  rich  soils  from  western  Pa.  and  Va. 
to  Iowa  south  to  Ala.  and  La.  Lower  and  radical  leaves  on  slender  peti- 
oles, ovate,  b-veined,  dentate,  3'  to  8'  long ;  upper  ones  ovate-lanceolate 
to  lanceolate,  3- veined,  sessile  or  nearly  so,  sometimes  entire.  Rays 
12  to  20,  dull  purple,  or  rarely  varying  to  white,  1'  to  3'  long,  spread- 
ing or  drooping.  The  pungent  root  is  known  in  popular  medicine  as 
Black  Sampson.  Very  variable,  possibly  running  into  No.  2.  July 
to  Oct. 

2.  S.  angustif&lia,  DO.  A  bristly,  hairy  plant,  1°  to  3°  high,  found 
on  prairies  from  111.  to  Minn,  south  to  Ala.  and  Tex.  Leaves  lanceolate 
to  linear-lanceolate,  acute  and  narrowing  to  each  end,  ^-veined,  entire, 
3'  to  8'  long,  the  lower  and  radical  on  slender  petioles,  the  upper  on  short 
ones,  or  sessile.  Heads  and  flowers  as  in  No.  1,  but  usually  with  shorter, 
narrower,  and  paler  rays.    June  to  Sept. 

XXIV.  RUDBECKIA,  L.  Cone-flowbr.  Chiefly  perennial, 
North  American  herbs,  with  alternate  leaves,  and  large,  ter- 
minal, ped uncled  heads,  of  usually  purplish  disk  and  yellow  ray 
flowers.  Disk  flowers  perfect,  fertile.  Rays  neutraL  Involu- 
cral  scales  leaf-like,  in  2  or  more  rows,  nearly  equal,  spread- 
ing. Receptacle  conical,  convex  or  columnar.  Chaff  concave, 
not  mucronate  or  rigid.  Akenes  usually  4-angled.  Pappus 
none  or  minute,  crown-like. 

Leaves  much  divided.    Disk  oblong •       •       •       •      No.  1 

Leaves  not  much  divided.    Some  8-lobed.    Disk  rounded No.  S 

Leaves  not  divided.    Disk  conical  or  convex,  etc Not.  8  to  5 

Leaves  not  divided,  some  of  them  clasping No.  f 

1.  R.  laciniata,  L.  Tall  Conb-flower.  A  showy  perennial,  with 
sirooth,  round,  branching  stem,  6°  to  8°  high,  common  in  moist  and  low 
thickets  throughout  our  area.  Leaves  thinnish,  smooth,  or  slightly  rough ; 
radical  and  lower  ones  long-petioled,  pinnately  5  to  7-divided,  the  segments 
3-lobed  or  cut ;  upper,  3  to  5-parted,  with  ovate-lanceolate  lobes ;  tho 
uppermost  and  those  on  the  branches  much  smaller,  few-toothed,  or  entire. 
Largest  leaves  8'  to  12'  long.  Heads  3'  to  4'  wide,  several  or  many,  long- 
ped uncled.  Disk  dull,  greenish-yellow,  globular  or  hemispherical,  becom- 
ing oblong  or  columnar  in  fruit.  Rays  6  to  10,  oblanceolate,  V  to  2' 
long,  bright  yellow,  drooping.  Chaff  truncate,  with  downy  tip.  Pappus  a 
minute  crown.  Called  also  Thimbleweed.  Var.  humilis,  Ghat,  1°  to 
2°  high,  with  some  of  the  radical  leaves  undivided  and  roundish,  with 
smaller  heads  and  rays,  is  common  in  open  woods  along  the  mts.  from  Va. 
to  Ga.  and  Tenn.    July  to  Sept. 

2.  R.  triloba,  L.  A  rough,  slightly  pubescent,  hairy  or  hirsute  biennial, 
with  stem  2°  to  6°  high,  and  slender,  spreading  branches,  found  in  dry 
or  moist  soils  from  N.J.  to  Mich,  and  Mo.  south  to  Ga.  and  La.  Leaves 
bright  green,  thin,  rough,  2'  to  4'  long,  3- ribbed  ;  lower  ones  petioled, 
mostly  3-lobed  or  3-parted,  with  lanceolate,  serrate,  acuminate  lobes ; 
upper  ones  ovate  to  lanceolate,  narrowed  to  a  sessile  or  somewhat  clasp- 
ing base,  serrate  or  entire ;  radical  ones  pinnately  parted  or  undivided. 
Heads  many,  corymbed,  2'  wide,  with  dark  purple,  hemispherical  to  ovoid 
disk,  and  8  to  10  oval  or  oblong,  deep  yellow  rays  with  orange  base. 
Chaff  dark  purple,  awned.    Aug.  to  Oct. 
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3.  R.  hirta,  L.  Black-eyed  Susan.  A  rough,  bristly-hairy,  showy 
biennial,  or  sometimes  annual,  with  simple  or  somewhat  branched,  often 
tufted,  stout  stems,  1°  to  2°  high,  in  dry,  open  grounds,  originally  on 
prairies  from  Ontario  to  the  Gulf  of  Mexico,  but  now  distributed  as  a  weed 
in  dry  fields  throughout  our  area.  Stems  nearly  simple,  or  branching 
near  the  base,  each  stem  or  branch  leafless  toward  the  top.  Leaves  thick, 
ovate-spatulate,  8-veined,  petioled,  mostly  entire,  2'  to  6'  long ;  upper  ones 
sessile,  ovate-lanceolate.  Heads  solitary,  on  long  peduncles,  with  12  to 
15  orange  rays  1'  long,  and  a  dull  purple  or  brown,  globose-ovoid  disk, 
the  chaff  acute  and  bearded  at  the  top.  Pappus  none.  Scales  much 
shorter  than  the  rays.     As  a  biennial,  it  flowers  earlier.    May  to  Sept. 

4.  R.  fulgida,  Ait.  A  hairy  perennial,  with  slender,  simple  stem,  1° 
to  2°  high,  or  with  slender  branches,  naked  above,  bearing  solitary  heads, 
in  dry  soils  from  N.J.  to  Mo.  south  to  Ga.  and  Tex.  Leaves  strigose- 
pubescent,  entire  or  somewhat  serrate,  with  distant  teeth ;  radical  and 
lower  ones  oblong-spatulate,  2'  to  4'  long,  narrowed  into  winged  petioles ; 
upper,  lanceolate  or  oblong,  sessile  or  clasping.  Heads  few.  Rays  12  to 
14,  linear,  1'  long,  as  long  as  the  leafy  scales,  orange-yellow,  or  with  an 
orange  base.  Disk  globose  or  ovoid,  brownish-purple.  Chaff  obtuse, 
with  glabrous  tip.  Pappus  a  short,  toothed  crown.  Variable.  Aug. 
to  Oct. 

5.  R.  speciosa,  Wknderoth.  Showy  Cone-flower.  A  roughish-hairy 
perennial,  1°  to  4°  high,  with  slender,  erect,  elongated  branches,  naked 
above  and  terminating  in  single,  showy  heads;  native  in  dry  or  moist  soils 
from  N.J.  to  Mich,  and  Mo.  south  to  Ala.  and  Ark.,  and  long  cultivated  in 
gardens  as  B.  fulgida,  etc.  Leaves  bright  green,  ovate-lanceolate  or  lanceo- 
late, irregularly  serrate,  or  some  laciniately  dentate,  acute  or  acuminate ; 
radical  and  lower  stem  ones  oblong  or  ovate,  4'  to  0'  long,  3  to  5-nerved, 
abruptly  contracted  into  long,  margined  petioles.  Rays  12  to  20,  elon- 
gated, at  length  18"  long,  bright  yellow,  usually  with  orange  base.  Disk 
dark  purple,  depressed-globose.    Aug.  to  Oct. 

6.  R.  amplesicaulis,  Vahl.  A  smooth,  somewhat  glaucous,  leafy 
annual,  with  grooved  stem,  1°  to  2°  high,  and  ascending  branches,  in  wet 
soils  from  Mo.  to  La.  and  Tex.  Leaves  strictly  1-ribbed,  reticulate-veiny, 
entire  to  sparingly  serrate ;  lower  ones  oblong-spatulate,  sessile,  with  a 
tapering  base ;  upper,  oblong  or  ovate,  with  clasping  base.  Heads  solitary, 
terminal,  long-ped uncled,  18"  to  24"  wide.  Scales  few,  small.  Rays 
yellow,  often  with  brown-purple  base.  Disk  brownish,  oblong-ovoid, 
often  1'  high.  Receptacle  slender.  Akenes  not  angled,  striate.  Pappus 
none.    June  to  Aug. 

XXV.  HBLIANTHUS,  L.  Sunflower.  Coarse,  stout,  usually 
tall,  annual  or  perennial,  New  World  herbs,  with  opposite  or 
alternate,  simple  leaves,  and  peduncled,  solitary  or  corymbed 
heads,  with  yellow  rays  and  yellow,  brown,  or  purple  disk. 
Disk  flowers  perfect.  Rays  neutral.  Involucral  scales  imbri- 
cated, in  several  rows.  Receptacle  flat,  convex  or  conical; 
chaff  persistent,  embracing  the  laterally  compressed,  somewhat 
Wangled,  but  not  winged  or  margined  akenes.  Pappus  of  2 
very  deciduous,  chaffy  scales,  with  sometimes  2  or  more  inter- 
mediate, shorter  ones.  The  species  are  very  variable,  often 
hybridizing  in  their  wild  forms,  and  hence  often  difficult  to 
delimit    Many  are  in  ornamental  cultivation. 


Digitized  by  VjOOQ IC 


212  ORDER  64.    COMPOSITE 

DUk  purple  or  psrpMsb.    (») 
DtekytOow  or  yellowish,    (b) 

a.  Leare*  broad.    Annual Ho,  1 

a.  Learei  narrow.    Perennial •  Hoa.  2, 9 

b.  Leaves  chiefly  alternate Hoa.  4,  6,  6 

b.  Leaves  chiefly  alternate  abore Ho.  7 

b.  Leaves  opposite,  divaricate Ho.  8 

1.  H.  annuus,  L.  Common  Sunflower.  An  annual,  with  stout,  erect, 
rough,  or  hispid  stem,  3°  to  6°  high,  or  in  cultivation  6°  to  15°,  branched 
above,  native  of  plains  and  alluvial  grounds  from  Minn,  to  Tex.  west  to  the 
Pacific,  but  now  cultivated  the  world  round  for  use  and  for  ornament. 
Leaves  petlolate,  ovate,  acute,  3-ribbed,  dentate  or  denticulate,  the  lower 
cordate,  3'  to  12'  long,  rough  on  both  sides,  only  the  lowest  opposite. 
Heads,  In  the  wild  state,  only  3'  to  4'  wide,  in  cultivation  6'  to  12',  few  or 
many/  nodding.  Disk  brown  or  dark  purple.  Receptacle  flat;  chaff 
3-toothed.  In  vol ucral  -scales  ovate,  acuminate  or  aristate,  ciliate  below. 
Several  varieties  with  flowers  all  radiate  are  cultivated.  Its  seeds  (fruit) 
yield  food  and  an  edible  oil,  its  flowers  a  dye,  its  receptacles  and  stalks  a 
textile  fiber,  for  most  of  which  purposes  it  was  found  by  early  French 
explorers  to  be  used  by  the  American  Indians.  It  is  now  extensively 
cultivated  for  food  and  the  oil  of  its  seeds  in  Russia,  India,  Egypt,  Turkey, 
Germany,  Italy,  and  France.    July  to  Sept. 

2.  H.  antustifblius,  L.  Narrow- leaved  Sunflower.  An  eastern 
perennial,  with  slender,  sparsely  leafy,  usually  rough  stem,  2°  to  6°  high, 
common  in  wet,  sandy  places,  and  low,  pine  barrens  from  L.I.  to  Ky.,  Fla., 
and  Tex.,  mostly  near  the  coast.  Leaves  alternate  above,  opposite  below, 
thicklsh,  firm,  sessile,  lance-linear  to  linear,  1-nerved,  2'  to  V  long,  taper- 
ing to  a  long  point,  entire,  revolute  when  dry.  Heads  2'  to  3'  wide,  few, 
long-peduncled.  Rays  12  to  20.  Disk  purple  or  brownish.  Scales  lance- 
Jin  ear,  acute  or  acuminate,  spreading.     Chaff  linear.     Aug.  to  Oct. 

3.  H.  orgyalis,  DC.  Linear-leaved  Sunflower.  A  western  peren- 
nial, with  slender,  smooth,  and  very  leafy  stem,  6°  to  10°  high,  native  on 
dry  plains  from  Neb.  to  Ark.  and  Tex.,  and  extensively  cultivated  for 
ornament.  Leaves  mostly  alternate,  the  lower  opposite,  sessile,  entire, 
linear  to  almost  filiform,  or  the  lowest  short-petioled,  distantly  toothed 
and  lanceolate,  acuminate,  1-nerved,  4'  to  16'  long.  Heads  many,  2' 
wide,  at  the  ends  of  short,  slender  branches,  producing  in  cultivated 
forms  a  spike-like,  terminal  panicle  3°  to  4°  long.  Rays  10  to  20.  Disk 
dark  purple  or  brown.  Scales  narrowly  lanceolate,  squarrose,  ciliate. 
Specitio  name  (orgyalis)  refers  to  the  height,  6°.    Sept.  to  Oct. 

4.  H.  giganteus,  L.  Tall  or  Giant  Sunflower.  A  perennial,  with 
rouffh  or  nairy  stem,  branched  above,  3°  to  12°  high,  common  in  low 
thickets,  swamps,  and  wet  meadows  from  Me.  to  N.  Dak.  south  to  Fla., 
Neb.,  and  La.  Leaves  chiefly  alternate,  especially  above,  but  sometimes 
all  opposite,  lanceolate,  2'  to  6'  long,  acuminate,  serrulate  or  nearly  entire, 
narrowed  and  ciliate  at  base,  nearly  sessile,  rough  and  green  on  both  sides. 
Heads  18';  to  30"  wide,  somewhat  corymbed,  on  long  peduncles.  Rays 
15  to  20,  pale  yellow,  V  long.  Scales  lanceolate-linear,  hairy,  strongly 
filiate,  squarrose,  usually  as  long  as  the  width  of  the  yellowish  disk. 
Pappus  of  2  awl-shaped  awns.  Var.  subtuberosus,  Britton,  ranging 
from  Mich,  to  Minn,  south  to  Ala.  and  La.,  with  broader,  more  sharply 
serrate,  and  mainly  opposite  leaves,  has  thick,  fleshy  roots,  the  so-called 
4*  edible  tubers,"  "  the  Indian  potato  of  the  Assiniboine  tribe."  Aug.  to 
Oct. 

5.  H.  grosse-serratus,  Martens.  Saw-tooth  Sunflower.  A  tall 
perennial,  of  dry  plains  and  prairies  from  Ohio  to  S.  Dak.,  Mo.,  and  Tex., 
similar  to  No.  4,  and  possibly  running  into  it,  but  with  smooth,  glabrous, 
and  glaucous  stem,  6°  to  10°  high,  and  leaves  elongated-lancsolate  or  ovato- 
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lanceolate,  long-acuminate,  sharply  serrate  or  denticulate,  4'  to  8'  long, 
on  slender  petioles,  rough  above,  whitish  and  softly  pubescent  beneath. 
Heads  as  in  No.  4,  but  with  deep  yellow  rays  and  lance-awl-shaped,  slightly 
ciliate  scales.     In  ornamental  cultivation.    Aug.  to  Oct. 

6.  H.  tuberdsus,  L.  Jerusalem  Artichoke.  A  perennial  herb,  with 
tuber-bearing,  fleshy  rootstock,  and  hirsute  or  pubescent  stem,  6°  to  10° 
high,  branching  at  the  top,  common  in  moist  soils  from  Me.  to  N.  Dak. 
south  to  Ga.  and  Ark.,  and  often  cultivated,  as  it  was  by  the  aborigines, 
for  its  reddish  or  yellow,  edible  tubers.  Leaves  mostly  alternate,  oppo- 
site below,  dull  green,  firm,  thickish,  ovate  or  oblong-ovate,  triple-ribbed 
at  base,  acuminate,  petioled,  serrate,  4'  to  8'  long,  rough  above,  finely 
pubescent  or  ashy-gray  beneath.  Heads  several  or  many,  2'  to  3'  wide. 
Rays  12  to  20.  Disk  yellow.  Chaff  acute.  Akenes  pubescent.  The 
epithet  Jerusalem  in  the  common  name  is  a  corruption  of  Girasole,  the 
Italian  for  sunflower.     Called  also  Canada  Potato.    Sept.  to  Oct. 

7.  H.  decapltalus,  L.  Thin-leaved  or  Ten-rayed  Sunflower.  A 
smooth,  glabrous,  slender-stemmed  perennial,  2°  to  5°  high,  with  puberu- 
lent  branches  above,  common  in  moist  copses  and  along  streams  from  Me. 
to  Mich,  south  to  Ga.  and  Ky.  Leaves  thin,  smooth  or  roughish,  upper 
mostly  alternate,  lower  opposite,  ovate  to  ovate-lanceolate,  acuminate, 
abruptly  contracted  into  a  slender,  margined  petiole,  serrate,  3'  to  6' 
long.  Heads  many,  2'  to  3'  wide.  Bays  light  yellow,  about  10  (decapet- 
alus),  usually  more.  Scales  lanceolate-linear,  acuminate,  hirsute-ciliate, 
spreading,  often  leaf-like,  and  the  outer  longer  than  the  yellow  disk.  Long 
cultivated  for  ornament,  especially  the  horticultural  variety  multiildrus, 
in  many  double-flowered  forms.    Aug.  to  Sept. 

8.  H.  divaricatus,  L.  Woodland  Sunflower.  Divaricate  Sun- 
flower. A  common  perennial,  of  dry  woodlands,  thickets,  and  barrens 
from  Me.  to  Fla.  west  to  Neb.  and  La.,  with  smooth,  slender,  glabrous 
stem,  2°  to  5°  high,  simple  nearly  to  the  top.  Leaves  usually  all  oppo- 
site and  horizontally  divaricate  (divaricatus),  sessile  or  nearly  so,  ovate- 
lanceolate,  3'  to  &  long,  3-ribbed,  tapering  from  a  rounded  or  truncate 
base  to  a  long,  acute  point,  serrate,  thickish,  firm,  green  and  rough  on 
both  sides,  or  sometimes  smooth  or  pubescent  beneath.  Heads  about  30" 
wide,  few,  in  a  slender,  2  to  3-forked  panicle.  Rays  8  to  12, 1'  long.  Disk 
yellow,  6"  wide.  Scales  lanceolate,  outer  spreading,  equaling  the  disk. 
July  to  Sept. 

XXVI.  VERBESINA,  L.  Crownbeard.  Annual  or  peren- 
nial, New  World  herbs,  or  in  the  tropics  sometimes  shrubs, 
with  alternate  or  opposite,  often  decurrent  leaves,  and  coiymbed 
or  solitary  heads  of  yellow  or  white  disk  and  ray  flowers,  or 
the  latter  sometimes  wanting.  Disk  flowers  perfect.  Rays 
pistillate  or  neutral,  few,  or  sometimes  none.  Receptacle  con* 
vex  or  conical,  chaffy,  the  chaff  embracing  the  flowers.  Akenes 
compressed,  or  those  of  the  ray  3-sided,  winged  or  wingless,  2- 
awned.     Scales  in  2  or  more  rows,  imbricated,  erect. 

1.  V.  occidentals,  Walt.  (V.  Siegesbrckia,  Mx.)  Small  Yellow 
Crownbeard.  A  robust,  rather  coarse  perennial,  with  narrowly  ^-winged, 
mainly  glabrous,  branching  stem,  4°  to  7°  high,  common  in  dry  fields  and 
thickets,  and  on  hillsides  and  roadsides,  from  southern  Pa.  to  111.  south 
to  Fla.  and  Ga.  Leaves  opposite,  thin,  often  pubescent  beneath,  triple- 
nerved,  ovate  or  lanceolate  to  oblong-lanceolate,  serrate,  acuminate,  4'  to 
8'  long,  tapering  to  a  slender,  margined,  or  naked  petiole.  Heads  6"  to 
12"  wide,  many,  in  terminal,  cymose  corymbs.     Rays  1  to  5,  or  rarely 
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none,  yellow,  lanceolate,  pistillate,  usually  fertile.    Disk  yellow.    Scales 
obtuse,  lanceolate.    Akenes  wingless.     Pappus  of  2  awns.    Aug.,  Sept. 

2.  V.  Virginica,  L.  Small  White  or  Virginia  Crown  beard.  A  per- 
ennial; with  simple  or  branched,  downy-pubescent  stem,  8°  to  5°  high,  some- 
what  winged  or  terete,  found  in  dry  soils  from  Pa.  (?)  and  Va.  to  Mo.  south 
to  Fla.  and  Tex.  Leaves  alternate,  rough ish  above,  pubescent  beneath, 
lanceolate  or  lance-ovate,  subserrate,  acute  or  acuminate,  tapering  to  the 
base.  Heads  6"  to  10"  wide,  in  compound  corymbs.  Rays  3  to  4,  oval, 
white,  pistillate.  Disk  white.  Akenes  winged  or  wingless,  with  or  with- 
out 2  awns.     Aug.,  Sept. 

3.  V.  helianthoides,  Mi.  (Actinombris  helianthoides,  Nott.)  Sun* 
flower  Crownbeard.  A  rough  perennial,  with  widely  winged,  hairy, 
usually  simple  stem,  2°  to  4°  high,  with  the  aspect  of  Helianthus,  found  on 
dry  prairies  and  barrens  and  in  thickets  from  Ohio  to  Iowa  and  Mo.  south 
to  Ga.  and  Tex.  Leaves  alternate,  or  only  the  lower  opposite,  ovate  to 
ovate-lanceolate,  sessile,  decurrent,  2'  to  4'  long,  rough  above,  pubescent 
beneath.  Heads  few  or  solitary,  2'  to  3'  wide.  Rays  8  to  15,  pistillate  or 
neutral,  usually  sterile,  oblong,  yellow.  Disk  yellow.  Scales  erect. 
Akenes  broadly  winged,  with  2  awl-shaped  awns.    June,  July. 

XXVII.  ACTIlfdMERIS,KuTT.  Tall,  branching,  North  Ameri- 
can perennials,  with  alternate  or  opposite,  ovate  to  lanceolate, 
usually  serrate,  often  decurrent  leaves,  and  corymbed,  radiate 
heads-  of  yellow  or  white  flowers.  Disk  flowers  perfect.  Bays 
neutral,  4  to  14,  rarely  none.  Scales  few,  nearly  equal,  leaf- 
like. Receptacle  convex  or  conical,  becoming  globose  in  fruit, 
chaffy.  Akenes  compressed  laterally,  flat,  obovate,  usually 
winged.    Pappus  of  2  persistent  awns. 

1.  A.  squarrosa,  Nutt.  An  unsightly  herb,  with  somewhat  pubescent, 
simple  or  branched,  usually  winged  stem,  6°  to  10°  high,  common  in  rich 
soils  from  N.J.  and  western  N.Y.  to  Iowa  south  to  Fla.  and  La.  Leaves 
alternate,  or  the  lower  opposite,  sessile  or  short-petioled,  oblong-lanceo- 
late or  lanceolate,  acute  or  acuminate,  with  similar  base,  6'  to  12'  long, 
serrate,  rough,  decurrent.  Heads  many,  8"  to  12"  wide,  squarrose,  with 
spreading  or  recurved  linear  or  narrowly  spatulate  scales.  Flowers  all 
yellow.  Rays  4  to  8,  2"  to  3"  long.  Akenes  mostly  broad-winged. 
Pappus  of  2  awns  in  the  disk,  or  8  in  the  rays.    Aug.,  Sept. 

2.  A.  alba,  T.  and  G.  A  plant  with  smooth  or  pubescent  stem,  often 
narrowly  winged  above,  4°  to  8°  high,  found  in  moist,  rich  soils  from  S.C. 
and  Ga.  to  La.  Leaves  alternate,  lanceolate,  5'  to  8'  long,  finely  serrate. 
Heads  4"  to  6"  wide.  Disk  flowers  dull  white.  Bays  none.  Akenes 
broadly  or  narrowly  winged  or  wingless.  Awns  of  pappus  slender,  some- 
times tf  or  4.    Aug.  to  Oct. 

XXVIII.  COREOPSIS,  L.  Tickseed.  Coreopsis.  Annual 
or  perennial  herbs,  with  mostly  opposite  leaves,  and  long- 
peduncled  heads  of  showy  flowers.  Disk  flowers  perfect,  fer- 
tile, yellow,  brown,  or  purple.  Rays  about  8,  rarely  wanting, 
neutral,  very  large,  yellow,  parti-colored  or  rose-colored.  In- 
volucre of  2  distinct  rows  of  about  8  scales  each;  the  outer 
narrow,  leaf-like,  and  somewhat  spreading ;  the  inner  broader, 
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more  or  less  membranous,  and  appressed.  Receptacle  flat, 
chaffy.  Akenes  obcompressed  (i.e.  compressed  parallel  with 
the  involucraJ  scales),  emarginate,  often  winged.  Pappus  usu- 
ally 2  teeth  or  awns  not  barbed  downwardly,  sometimes  none. 

a.  Bays  coarsely  toothed  —  usually  broad  and  wedge-shaped,    (b) 

*.  Bays  entire  or  nearly  so.    (o) 

b.  Disk  purple.    Rays  yellow  with  darker  base No*.  1,  8 

b.  Disk  yellow.    Bays  yellow,  throughout Nos.  8,  4,  5 

©.  Leaves  opposite,  sessile,  apparently  whorled  In  (Ts Nos.  6,  7,  8 

o.  Leaves  opposite,  petioled.    Tall  herbs No.  9 

1.  C.  tinctdria,  Nutt.    Common  Garden  Coreopsis  or  Ticksbbd.    A 

smooth,  branching  annual,  2°  to  4°  high,  native  of  moist  soils  from  Minn, 
to  La.  and  Tex.,  and  westward,  common  in  gardens  everywhere  and  some- 
what escaped  to  waste  places  eastward.  Leaves  1  to  2-pinnately  divided 
into  linear,  usually  entire  segments,  or  the  upper  ones  linear  and  entire. 
Heads  9"  to  15"  wide,  on  slender  peduncles.  Disk  dark  purple.  Rays 
wedge-shaped,  coarsely  toothed  at  the  end,  yellow,  with  purple  or  brown 
base,  or  sometimes  purple  or  brown  throughout.  Inner  scales  dark  col- 
ored, ovate  or  oblong,  3  to  6  times  as  long  as  the  outer  ones.  Akenes 
oblong,  incurved,  wingless,  without  teeth  or  awns.  Flowering  all  sum- 
mer.     May  to  Sept 

2.  C.  Drummondii,  T.  and  G.  Drummond'b  Coreopsis.  Golden  Wave. 
A  low,  pubescent  or  sometimes  glabrous  annual,  native  of  sandy  soils  in 
Tex.,  and  common  in  gardens.  Leaves  pinnately  divided,  with  ovate, 
broadly  elliptical  or  lanceolate  divisions,  those  of  the  upper  ones  linear. 
Heads  1'  to  2'  wide.  Rays  broadly  wedge-shaped,  6-toothed  at  the  end, 
yellow,  with  dark  base.  Outer  scales  linear,  as  long  as  the  inner.  Akenes 
obovate  or  oval,  incurved,  wingless,  toothless,  awnless. 

3.  C.  lanceolata,  L.  Lance-leaved  Coreopsis.  A  low  perennial,  with 
smooth  or  hairy  stem,  1°  to  2°  high,  including  its  long,  simple,  naked 
peduncles,  native  in  rich  or  moist  soils  from  Mich.,  111.,  and  Mo.  to 
Va.,  Fla.,  and  La.,  and  also  cultivated.  Leaves  usually  few,  opposite  or 
radical,  the  latter  on  slender  petioles,  narrowly  oblong  or  spatulate,  2'  to 
6'  long,  entire,  or  rarely  with  1  or  2  small,  lateral  lobes;  stem  leaves 
sessile,  lanceolate  to  nearly  linear,  entire.  Heads  showy,  18"  to  30" 
wide,  few  or  solitary,  on  elongated  peduncles  often  1°  long.  Disk  and 
4  to  5-toothed,  wedge-shaped  rays  yellow.  Akenes  oblong  or  nearly 
orbicular,  strongly  incurved,  broadly  winged,  with  2  teeth.    June  to  Aug. 

4.  C.  auriculata,  L.  Lobed  Coreopsis.  A  pubescent  or  glabrous  per- 
ennial sometimes  stoloniferous,  with  slender,  weak,  decumbent  or  ascend- 
ing, simple  or  somewhat  branching  stems,  6'  to  15;  high  or  long,  found  in 
rich  woods  and  on  banks  from  Va.  to  111.  south  to  Fla.  and  La.,  and  also 
in  gardens.  Leaves  roundish-ovate,  entire,  1'  to  2'  long ;  lower  ones  on 
slender  petioles,  sometimes  with  2  or  more  small,  lateral  lobes  at  the 
base  (auriculata)  ;  upper,  nearly  or  entirely  sessile.  Heads  12"  to  18'- 
wide,  few,  on  long,  slender  peduncles.  Disk  and  4-toothed,  wedge-shaped 
rays  yellow.    Akenes  oval,  with  involute  wings.    Variable.    May  to  Aug. 

5.  C.  palmata,  Nutt.  Stiff  Coreopsis.  A  very  leafy  perennial,  with 
stiff,  glabrous,  angled,  striate,  nearly  simple,  but  sometimes  much-branched 
stem,  1°  to  3°  high,  found  on  dry  prairies  and  in  thickets  from  HI.  to 
Minn,  and  Neb.  south  to  La.  and  Tex.  Leaves  thick,  rigid,  sessile, 
wedge-shaped  in  outline,  2'  to  3'  long,  palmately  S-cleft  to  or  below  the 
middle,  the  broadly  linear  lobes  acute,  entire,  rough-edged ;  uppermost 
leaves  undivided  and  entire.  Heads  few  or  solitary,  18"  to  30"  wide,  on 
short  peduncles.  Disk  and  obovate-oblong,  usually  3-toothed  rays  yellow. 
Akenes  narrowly  elliptic,  somewhat  winged,  incurved.    June,  July. 
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6.  C  senifolia,  Mx.  (C.  major,  Walt.)  A  minutely  downy  or  gla- 
brous perennial,  of  dry,  sandy  woodlands  from  Va.  to  Fla.,  with  strict, 
slender,  angular  stem,  2°  to  3°  high,  branching  above,  and  opposite,  ses- 
sile, ternately  divided  leaves,  resembling  whorls  of  six  leaves  each  (seni- 
folia).  Leaflets  sessile,  ovate-lanceolate,  acute,  entire,  2'  to  4'  long. 
Upper  and  rarely  the  lower  leaves  undivided  and  entire.  Disk  and  rays 
yellow,  the  latter  narrow,  entire,  1'  long.  Outer  and  inner  scales  downy, 
nearly  equal  in  length.  Akenes  elliptic,  winged,  with  2  deciduous  teeth. 
Var.  stellate,  T.  and  G.,  smooth  and  glabrous  throughout,  with  linear- 
lanceolate  or  linear  leaflets,  occurs  from  W.  Va.  and  Ky.  to  Ga.   July,  Aug. 

7.  C.  delphinifolia,  Lam.  Larkspur  Coreopsis.  A  smooth  or  slightly 
pubescent  perennial,  of  dry  pine  woods  and  barrens  from  Va.  to  Ga.  and 
Ala.,  with  stem  1°  to  3°  high,  and  the  leaflets  of  its  opposite,  sessile,  ternately 
divided  leaves' again  parted  into  2  to  6  linear,  entire,  acute,  rather  rigid 
segments,  1'  to  2'  long.  Heads  several  or  many,  18"  to  24"  wide.  Disk 
brownish.  Kays  yellow,  narrow,  entire.  Scales  glabrous,  Akenes  nar- 
rowly winged,  with  2  short  teeth.     Aug.,  Sept 

8.  C.  verticillata,  L.  Whorled  Coreopsis.  A  smooth  perennial, 
with  slender,  sparingly  branched  stem,  1°  to  3°  high,  native  in  damp  or 
dry  soils  from  Ontario,  Mich.,  and  Neb.  south  to  Md.,  N.C.,  Ky.,  and  Ark., 
and  cultivated  in  gardens.  Leaflets  of  the  opposite,  sessile,  ternately 
divided  leaves  1  to  2-pinnately  parted  into  narrowly  linear  or  filiform 
segments.  Disk  dull  yellow.  Rays  bright  yellow,  oblong-spatulate,  10" 
to  12"  long.    Akenes  narrowly  winged,  with  2  short  teeth.    June  to  Sept. 

9.  C.  tripteris,  L.  Ta  ll  Coreopsis.  A  handsome  perennial,  with  smooth, 
si m pie  stem,  corymbous  at  the  top,  4°  to  8°  high,  common  in  rich,  moist 
woods  and  thickets  from  Pa.  to  Wis.  south  to  Fla.  and  La.  Leaves 
coriaceous,  opposite,  petioled,  pinnately  3  to  5-divided,  except  the  upper- 
most ;  leaflets  lanceolate,  acute,  2'  to  5'  long,  entire,  rough-edged,  pin- 
nately veined.  Heads  many,  12"  to  18"  wide,  on  slender  peduncles. 
Rays  oblong,  obtuse,  entire,  yellow.  Disk  dull  yellow,  turning  brownish. 
Outer  scales  linear,  obtuse,  much  narrower  than  the  inner  ovate  to  lanceo- 
late, acute  ones.    Akenes  narrowly  winged.    Pappus  none.    July  to  Oct. 

XXIX.  BIDENS,  L.  Bub  Marigold.  Beggar-ticks.  An- 
nual or  perennial  herbs,  with  opposite,  simple  or  compound 
leaves,  and  heads  of  mostly  yellow  disk  and  ray  flowers,  the 
latter  sometimes  rudimentary  or  wanting.  Disk  flowers  per- 
fect. Rays  when  present  neutral,  3  to  8.  Involucre  double ; 
outer  scales  usually  large  and  leaf-like.  Receptacle  flat  or 
flattish,  chaffy.  Akenes  compressed,  parallel  with  the  scales 
(obcompressed),  or  somewhat  4-sided  and  slender.  Pappus  of 
2  or  more  rigid,  persistent,  downwardly  barbed  awns. 

Leaves  compound.    Akenes  linear No.  1 

Leaves  compound.    Akenes  flattened No.  2 

Leaves  simple.    Akenes  flattened Nos.  8, 4 

1.  B.  bipinnaU,  L.     Spakish   Needles.       A    smooth,  branching 

annual,  23  to  4°  high,  with  bipinnately  dissected  leaves,  common  in 
damp  soil  and  waste  places  from  R.I.  to  III.  south  to  Fla.,  and  as  a  weed 
in  cultivated  ground  everywhere,  even  to  Mexico,  Central  America,  and 
southern  Europe  and  Asia.  Leaves  thin,  petioled,  ultimate  segments 
ovate  or  lanceolate,  toothed.  Heads  usually  many,  on  long,  slender 
peduncles.  Rays  3  to  4,  pale  yellow,  obovate,  very  shorty  sometimes  none. 
Involucre  narrow ;  outer  and  inner  scales  nearly  equal.    Akenes  linear, 
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somewhat  4-sided,  tapering  upward,  5"  to  9"  long,  the  outer  ones  usually 
shorter  and  thicker.  Pappus  of  2  to  4,  somewhat  spreading,  downwardly 
barbed  awns.    July  to  Sept. 

2.  B.  frondosa,  L.  Common  Bbqgar-ticks.  Stick-tights.  A  coarse, 
diffusely-branched  annual,  with  smooth  or  somewhat  pubescent  stem,  2° 
to  0°  high,  common  in  moist  soils,  and  as  a  troublesome  weed  in  cultivated 
ground  throughout  our  area,  and  introduced  as  a  weed  into  Europe. 
Leaves  thjn,  petioled,  and,  except  the  uppermost,  pinnately  3  to  5-folio- 
late,  the  leaflets  lanceolate  or  broader,  serrate,  usually  stalked.  Heads 
erect.  Outer  scales  leaf -like,  much  longer  than  the  head,  ciliate  below. 
Rays  none  or  inconspicuous.  Akenes  flat,  obovate,  with  ciliate  margins 
and  2  retrorsely  barbed  awns.     Aug.,  Sept 

3.  B.  c6rnua,  L.  Smaller  Bur  Marigold.  A  nearly  smooth  annual, 
with  usually  erect,  branched  stem,  1°  to  2°  high,  common  in  swamps, 
ditches,  and  other  wet  places  from  Me.  to  Va.  and  westward  across  the 
continent  to  Asia  and  Europe.  Leaves  simple,  opposite,  sessile,  subcon- 
natey  lanceolate,  coarsely  and  irregularly  serrate,  3'  to  6'  long.  Heads 
many,  globous,  nodding  (cemua)  while  or  after  flowering,  with  or  with- 
out 7  or  8  very  short,  pale  or  greenish-yellow  rays.  Outer  scales  leaf-like, 
longer  than  the  membranous  inner  ones.  Akenes  flattened,  wedge-shaped, 
with  retrorsely  hispid  margins,  and  2  to  4,  generally  4,  downwardly  barbed 
awns.    Aug.  to  Oct. 

4.  B.  chrysanthemoldes,  Mx.  Larger  Bur  Marigold.  Brook  Sum- 
flower.  A  smaller  annual  than  No.  3,  6'  to  20'  high,  similar  to  it  in 
habitat,  foliage,  and  fruit*  common  from  Me.  to  Minn,  south  to  Fla.  and 
La.  It  differs  chiefly  in  having  its  heads  erect,  with  7  or  8  large,  showy, 
golden-yellow,  spreading  rays.  The  outer  involucral  scales  also  are  no 
longer  than  the  inner ;  the  leaves  rather  minutely  and  evenly  serrate  and 
more  decidedly  connate  at  base,  and  the  awns  of  the  pappus  are  usually  2. 
Sept.,  Oct. 


COSMOS,  Cav.  Cosmos.  Annual  or  perennial,  trop- 
ical American,  chiefly  Mexican  herbs,  with  opposite,  entire, 
lobed,  or  pinnately  cut  leaves,  and  solitary  or  panicled  heads 
of  flowers,  differing  from  Bidens  only  in  having  the  rays 
nearly  always  rose,  crimson,  or  purple,  rarely  yellow,  and  the 
akenes  distinctly  beaked.    Otherwise  as  in  Bidens. 

1.  C.  bipinnatus,  Cav.  An  ornamental  annual  from  Mexico,  with 
smooth,  erect,  branched  stem,  4°  to  8°  high,  and  leaves  bipinnately 
divided  into  narrowly  linear  or  almost  filiform,  entire,  remote  lobes. 
Heads  with  yellow  disk  and  8  pink  or  crimson  rays,  1'  or  more  in  length, 
on  long  peduncles.  Akenes  smooth,  with  an  abrupt,  short  beak,  and  1  to 
8,  usually  3,  short  awns.  Scales  ovate-lanceolate.  Many  varieties  are  cul- 
tivated.    Sept,  Oct. 

2.  C.  tenuifdlius,  Lindl.  A  smaller  Mexican  annual  than  the  preced- 
ing, with  more  finely  divided  leaves,  rich,  purple  rays,  and  a  1-awned 
pappus. 

3.  C  sulphureus,  Cav.  A  pubescent,  much-branched,  Mexican  an- 
nual, 3°  to  7*  high,  with  2  to  3-pinnately  cut  leaves,  1°  or  more  long,  the 
lobes  lanceolate  and  mucronate.  Heads  2'  to  3'  wide,  with  8  broadly 
obovate,  3- toothed  rays,  as  well  as  the  disk  pale,  pure,  golden  or  orange 
yellow.  Akenes  linear,  and  with  the  slender  beak  1'  long.  The  original 
of  all  the  yellow  varieties  of  Cosmos. 

4.  C.  diversif&lius,  Otto.  Black  Cosmos.  A  tender,  Mexican  an- 
nual, 12'  to  16'  high,  with  slender,  tuberous  roots  and  the  dwarf  habit, 
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and  early,  dark  red  flowers  of  a  Dahlia,  and  classed  as  such  or  as  a 
Bidens  by  florists.  Leaves  pinnately  parted,  with  5  to  7  entire  or  slightly 
serrate  segments,  the  terminal  ones  largest.  Heads  solitary,  on  peduncles 
6'  or  more  long,  with  dark  velvety  rays  and  red  disk.  Akenes  linear,  4- 
angled,  but  not  distinctly  beaked,  and  the  2  rigid,  persistent  awns  not 
barbed. 

XXXI.  GAILLARDIA,  Foug.  Gaillabdia.  Blanket 
Flower.  Annual  or  perennial,  American  herbs,  with  alter- 
nate or  radical  leaves,  and.  large,  showy,  solitary,  peduncled 
heads  of  yellow  or  purplish  flowers  terminating  the  branches 
or  scapes.  Disk  flowers  perfect,  fertile,  generally  purple. 
Rays  wedge-shaped,  3-toothed,  neutral  or  rarely  pistillate,  yel- 
low, purple,  or  parti-colored,  Involucral  scales  in  2  or  3  rows ; 
the  outer  larger,  loose,  and  leaf-like.  Receptacle  convex  or 
globose,  naked,  bristly,  or  fimbrillate.  Akenes  top-shaped, 
mostly  hairy.     Pappus  of  5  to  10  thin,  long-awned  scales. 

1.  G.  lanceolate,  Mx.  Sweet  Gaillardia.  A  pubescent,  leafy- 
stemmed  annual  or  perennial  (?),  1°  to  2°  high,  with  long,  slender  branches, 
in  dry  woods  and  pine  barrens  from  S.C.  to  Fla.  west  to  southern  Kan.  and 
Tex.  Leaves  lanceolate,  spatulate,  or  linear,  1'  to  3'  long,  entire  or  toothed, 
sessile  on  the  stem,  the  radical  ones  broader  and  sometimes  petioled.  Heads 
1'  to  2'  wide,  fragrant.  Disk  flowers  dark  purple  or  violet,  with  long, 
subulate  teeth.  Kays  yellow  or  reddish,  with  dark  veins,  rarely  none. 
Scales  as  long  as  the  disk.  Receptacle  naked.  Akenes  hairy  below. 
May  to  Sept. 

2.  G.  pulchella,  Fouo.  Showy  Gaillardia.  A  soft-pubescent  annual, 
6'  to  15'  high,  or  taller  in  cultivation,  branching  from  the  base,  with  rather 
soft,  lanceolate,  oblong,  or  spatulate  leaves,  native  in  dry  soils  from  Neb. 
and  Mo.  to  La.,  and  cultivated  in  gardens.  Leaves  1'  to  3'  long,  the  upper 
entire,  sessile  ;  the  lower  incised  or  toothed,  on  short  petioles.  Heads  1' 
to  2'  wide,  on  long  peduncles.  Disk  flowers  with  subulate  teeth.  Rays 
10  to  20,  with  yellow  teeth  and  rose-purple  base.  Receptacle  with  fim- 
brillae  as  long  as  the  hairy  or  glabrous  akenes.  Var.  picta,  Gray,  the 
common  garden  form,  with  larger  heads  and  of  various  colors,  sometimes 
has  the  rays  tubular  and  the  disk  flowers  enlarged.     May  to  Sept 

3.  G.  aristata,  Pursh.  Large-flowered  Gaillardia.  A  perennial, 
with  simple  or  slightly  branched,  more  or  less  hairy  stem,  1°  to  3°  high, 
native  on  prairies  and  plains  from  Minn,  westward,  and  the  common,  cul- 
tivated Gaillardia  of  the  gardens.  It  is  similar  to  No.  2,  often  difficult  to 
distinguish  from  it  in  cultivation,  differing  mainly  in  its  larger  and  yelloioer 
heads,  3'  to  4'  wide,  its  firmer  leaves,  its  taller  growth,  and  in  its  being  a 
perennial.     May  to  Sept. 

XXXII.  HELENIUM,  L.  Sneezeweed.  American  Sneeze- 
wort.  Annual  or  perennial,  North  and  Central  American  herbs, 
with  alternate,  simple,  usually  granular-dotted,  often  decurrent 
leaves,  and  solitary  or  corymbed,  peduncled  heads  of  yellow  or 
brownish  disk  and  ray  flowers,  the  latter  sometimes  wanting. 
Disk  flowers  perfect,  fertile.  Rays  pistillate  and  fertile  or 
neutral,  wedge-shaped,  3  to   5-toothed.     Receptacle  oblong, 
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globous  or  convex,  naked.  Scales  in  2  rows,  the  outer  nar- 
row, leafy,  spreading,  the  inner  chaffy.  Akenes  top-shaped, 
ribbed.     Pappus  of  5  to  8  chaffy,  acuminate,  or  awned  scales. 

Disk  yellow.    Rays  fertile.    Leaves  lanceolate,  toothed No.  1 

Disk  yellow.    Kays  fertile.    Leaves  linear,  entire No.  8 

Disk  purple.    Rays  neutral.    Leaves  lanceolate No.  8 

1.  H.  autumnale,  L.  Common  Sneezeweed.  Swamp  Sunflower.  A 
perennial,  with  smooth  or  slightly  pubescent,  narrowly  winged  8tfm,2°to6° 
high,  common  in  wet  grounds  and  swamps  from  Me.  to  the  Daks,  south 
to  Fla.  and  Tex.  Leaves  firm,  bright  green,  lanceolate  to  ovate-oblong, 
toothed,  2'  to  6'  long,  acute,  narrowed  to  a  sessile  base,  decurrent.  Heads 
1'  to  2'  wide,  on  slender  peduncles,  in  loose  corymbs,  with  globous,  yellow 
disk,  and  10  to  15  drooping,  fertile,  bright  yellow,  3-cleft  rays  longer  than 
the  disk.  Its  leaves  are  very  bitter,  poisonous  to  cattle,  aud  when  dry 
and  powdered  produce  sneezing.  Called  also  Yellow  Star,  False  Sun- 
Jloioer,  etc.    July  to  Oct. 

2.  H.  tenuif&lium,  Nutt.  Fine-leaved  Sneezeweed.  A  very  leafy, 
smooth  or  smoothish  annual,  8'  to  24'  high,  with  slender  stem,  naked  below, 
fastigiately  branched  above,  and  entire,  linear-filiform  leaves,  1'  to  2'  long, 
often  fascicled,  very  common  in  wet  ground  from  southern  Va.  to  Mo. 
south  to  Fla.  and  Tex.  Heads  9"  to  15"  wide,  on  long,  slender  peduncles. 
Rays  5  to  10,  fertile,  yellow,  drooping,  longer  than  the  yellow  disk.  Aug. 
to  Oct. 

3.  H.  nudiflbrum,  Nutt.  Purple-head  Sneezeweed.  A  perennial, 
with  slender,  pubescent,  narrowly  winged  stem  1°  to  3°  high,  branched 
near  the  top,  found  in  moist  soils  from  N.C.  to  111.  and  Mo.  south  to  Fla. 
and  Tex.,  and  naturalized  from  the  South  in  southeastern  Pa.  Leaves 
lanceolate  to  linear,  acute,  entire  or  nearly  so,  1'  to  3'  long,  decurrent ; 
the  lower  and  radical  spatulate,  obtuse,  toothed.  Heads  12"  to  18"  wide, 
short-peduncled.  Disk  brownish  or  purple,  globose.  Rays  10  to  15,  or 
wanting,  neutral,  or  with  sterile  pistils,  yellow,  with  brown  or  purple  base, 
or  all  brown  or  purple  or  all  yellow,  drooping,  3- toothed.    June  to  Oct. 

XXXIII.  GALINSOOA,  Ruiz  and  Pavon.  Tropical  Ameri- 
can annuals,  with  thin,  3-ribbed,  opposite  leaves,  and  small 
axillary  or  terminal  heads  of  yellow  disk  and  white  or  purple 
ray  flowers.  Disk  flowers  perfect.  Rays  4  or  5,  very  small, 
pistillate.  Involucral  scales  ovate,  thin,  nearly  equal,  in  2 
rows.  Receptacle  chaffy.  Akenes  4  to  5-angled,  top-shaped. 
Pappus  of  several  oblong,  lacerated,  chaffy  scales ;  sometimes 
wanting. 

1.  G.  parvifl6ra,  Cav.  A  South  American  weed,  with  smoothish  or 
pubescent  stem,  1°  to  3°  high,  naturalized  in  many  countries  of  the  Old 
World,  as  well  as  in  dooryards  and  waste  places  in  all  parts  of  our  area, 
and  rapidly  spreading  from  year  to  year.  Leaves  ovate  or  deltoid-ovate, 
acute,  1'  to  3;  long,  somewhat  toothed  or  entire ;  the  upper  sessile  or 
short-petioled ;  the  lower  on  slender  petioles.  Heads  usually  many.  2" 
to  3"  wide.  Disk  yellow.  Rays  white  or  whitish.  Pappus  of  8  to  16 
scales  shorter  than  the  akene.    June  to  Nov. 

XXXIV.  ANTHEMIS,  L.  Camomile.  Strong-scented, 
branching,  Old  World  herbs,  with  alternate,  pinnately  divided 
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leaves,  and  solitary  terminal  heads  of  disk  and  ray  flowers. 
Disk  flowers  perfect,  yellow.  Rays  pistillate  and  fertile,  or 
neutral  in  No.  1,  below,  white,  rarely  yellow.  Involucral 
scales  imbricated,  in  several  rows,  appressed,  with  scarious 
margins,  the  outer  shorter.  Receptacle  convex  or  conical, 
chaffy  at  the  top.  Akenes  oblong,  terete,  ribbed  or  angled, 
glabrous.    Pappus  none,  or  a  mere  border  or  crown. 

$  MakDta.    Rays  neutral,  white No.  1 

§  Anthxm is,  proper.    Rays  pistillate,  white JJo*.  2,  8 

Rays  pistillate,  yellow No.  4 

1.  A.  Cotula,  L.  (Mar&ta  Cotula,  DC.)  Matwbbd.  Fbtid  ob 
Dog's  Camomile.  A  smooth,  ill-scented,  acrid,  cosmopolitan,  annual 
weed,  naturalized  in  fields  and  waste  places  and  by  roadsides  throughout 
our  area  and  around  the  globe  to  Asia,  Africa,  and  Australia.  Stem  erect, 
much  branched,  1°  to  2°  high.  Leaves  mostly  sessile,  1'  to  2'  long,  1  to 
8-pinnately  dissected  into  linear-subulate  lobes.  Heads  usually  many, 
about  1'  wide.  Rays  10  to  18,  white,  neutral,  or  with  imperfect  pistil, 
finally  reflexed.  Chaff  shorter  than  the  flowers.  Akenes  10-ribbed. 
Pappus  none.     June  to  Nov. 

2.  A.  arvensis,  L.  Corn  or  Field  Camomile.  A  pubescent  or 
whitish  downy,  inodorous,  European  annual  or  biennial  weed,  naturalized 
in  fields  and  waste  places  from  Me.  to  Mich,  south  to  Va.  and  Mo.  Stems 
erect  or  ascending,  bushy,  8'  to  16'  high.  Leaves  sessile,  1'  to  3'  long, 
1  to  2-pinnately  parted  into  lanceolate  or  linear-lanceolate  segments. 
Rays  pistillate,  10  to  15,  white.  Chaff  lanceolate,  pointed,  longer  than 
the  flowers.     Akenes  4-angled.    Pappus  a  narrow  rim.     May  to  Aug. 

3.  A.  nbbilis,  L.  Common  or  Garden  Camomile.  An  agreeably 
strong-scented,  pubescent,  downy  or  woolly,  European  perennial,  with 
prostrate  or  erect,  much-branched,  leafy,  furrowed  stems,  6'  to  18'  high, 
long  cultivated  for  the  tonic  and  other  medicinal  properties  of  its  flowers, 
and  sparingly  escaped  from  gardens  from  R.  I.  to  Del.  and  Mich.  Leaves 
finely  dissected  into  linear-subulate  segments.  Rays  12  to  18,  white, 
pistillate.  Chaff  obtuse,  scarcely  as  long  as  the  flowers.  Akenes  obtusely 
3-angled.    Pappus  none.     June  to  Aug. 

4.  A.  tinctdria,  L.  Yellow  or  Oxbye  Camomile.  Golden  Mar- 
guerite. A  bushy,  pubescent  or  woolly,  European  perennial,  with  angled 
stem,  1°  to  3°  high,  cultivated  for  ornament,  and  somewhat  escaped  to 
fields  and  waste  places  from  Me.  to  NJ.  Leaves  sessile,  1'  to  8'  long, 
pinnately  divided  into  oblong,  pinnately  lobed,  cut  or  toothed  segments. 
Heads  12"  to  18"  wide.  Bays  20  to  30,  pistillate,  yellow.  Chaff  lan- 
ceolate, acute.  Akenes  4-angled.  Pappus  a  crown-like  rim.  The 
plant  yields  a  yellow  dye,  hence  specific  name  (tinctoria,  dyer's).  June 
to  Sept. 

XXXV.  ACHILLEA,  L.  Herbs,  generally  perennial,  with 
erect  stems,  alternate,  toothed,  pinnatifid,  or  dissected  leaves, 
and  small  heads  of  disk  and  ray  flowers  in  terminal  corymbs. 
Disk  flowers  perfect,  usually  yellow.  Rays  few,  pistillate,  fer- 
tile. Involucre  obovoid  or  campanulate ;  scales  imbricated,  ap- 
pressed, the  outer  shorter.  Receptacle  flat  or  flattish,  chaffy. 
Akenes  oblong,  obcompressed.    Pappus  none. 
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1.  A.  Millefolium,  L.  Yarrow.  Milfoil.  A  perennial,  of  a  pungent 
odor,  with  smooth  or  pubescent,  simple  stems,  1°  to  2°  high,  often  branched 
at  the  top,  common  in  fields,  and  pastures,  and  other  places  throughout 
most  of  the  northern  hemisphere,  regarded  as  introduced  from  Europe  in 
the  eastern  U.S.,  where  the  plants  are  smoother  and  greener  than  in  the 
Western  States.  Leaves  woolly,  downy,  or  nearly  glabrous,  narrowly 
oblong  or  lanceolate  in  outline,  bipinnately  parted,  with  crowded,  3  to  6- 
cleft,  linear  segments;  radical  ones  usually  petioled,  stem  ones  sessile. 
Heads  small,  2"  to  3"  wide,  in  dense,  fiat-topped  corymbs.  Involucre 
oblong.    Rays  4  to  5,  short,  white,  sometimes  pink.    July  to  Oct. 

XXXVI.  CHRYSANTHEMUM,  L.  Herbs  or  somewhat 
shrubby  plants,  with  alternate,  toothed,  pinnatifid,  or  dis- 
sected leaves,  and  solitary  or  corymbed  heads  of  disk  and 
ray  flowers,  the  latter  rarely  wanting.  Disk  flowers  perfect, 
fertile,  mostly  with  flattened  tube,  usually  yellow.  Rays  pistil- 
late, fertile,  many,  generally  white.  Involucral  scales  imbri- 
cated, appressed,  with  scarious  margins.  Receptacle  flat  or 
convex,  naked,  except  in  some  double-flowered  forms.  Akenes 
angled  or  terete.    Pappus  none  or  cup-shaped. 

Leaves  toothed No.  1 

Leaves  lobed,  bat  not  pinnatifid Nos.  2, 8 

Leaves  pinnatifid  or  plnnatlsect Nos.  4,  5,  6,  7 

1.  C.  Leucanthemum,  L.  (Leucanthemum  vulqare,  Lam.)  Oxeyk 
Daisy.  White  weed.  A  smooth,  European  perennial,  with  simple  or 
sparingly  branched  stem,  1°  to  2°  high,  from  a  creeping  rootetock,  ex- 
ceedingly common  as  a  weed  in  pastures,  meadows,  and  waste  places 
throughout  our  area.  Stem  leaves  spatulate,  the  upper  gradually  nar- 
rower, small,  and  linear,  pinnately  dentate  or  cut,  partly  clasping ;  radical 
ones  broader  and  petioled.  Heads  solitary,  broad,  flat,  1;  to  2'  wide,  on 
long,  naked  peduncles.    Disk  yellow.    Rays  many,  white.    May  to  Nov. 

2.  C.  Sin^nse,  Sabine.  (C.  morif6lium,  Hamatuelle.)  Chinese 
Chrysanthemum.  A  more  or  less  woolly  perennial  from  China  and  Japan, 
2°  to  4°  high,  with  variable  leaves,  but  usually  thick,  firm,  leathery,  glaucous 
beneath,  long-petioled,  ovate  in  outline,  sinuately  lobed  and  cut  (morifo- 
Hura,  mulberry-leaved).  Heads  large,  with  very  long,  never  yellow  (?) 
rays.  Beceptacle  with  chaff  on  the  disk.  The  parent,  with  the  next,  of 
the  common  garden  chrysanthemums.  Varieties,  with  double  and  quilled 
flowers  of  many  colors,  occur  in  cultivation. 

3.  C.  Japonicum,  Thunb.  (C.  Indicum,  L.)  Japanese  Chrysanthe- 
mum. A  smaller  perennial  than  No.  2,  from  China  and  Japan  (not  found 
wild  in  India,  as  implied  in  the  Linnaean  specific  name  given  above),  with 
thinner  and  more  sharply  cut  leaves,  not  glaucous,  but  green  on  both  sides. 
No  chaff  on  the  disk.  Flowers  smaller,  more  numerous,  and  the  rays 
always  yellow  and  short,  little  longer  than  the  involucre.  Cultivated  in 
many  varieties,  and  hybridized  with  No.  2. 

4.  C.  Partndnium,  Pers.  Feverfew.  Featherfew.  A  smooth, 
European  perennial,  common  in  old  gardens,  and  somewhat  escaped,  with 
stout,  grooved  or  striate,  leafy,  branching  stems,  1°  to  3°  high,  and  thin, 
ovate  leaves  bipinnately  divided  into  ovate,  cut  segments  ;  the  lower  often 
6'  long  and  petioled  ;  the  upper  sessile.  Heads  many,  8,;  to  10"  wide, 
corymbed,  on  slender  peduncles.  Rays  10  to  20,  oval  or  obovate,  white, 
generally  toothed;  usually  double-flowered.  Pappus  a  toothed  crown. 
Called  also  Wild  Camomile,  etc.    Summer. 
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5.  C.  coronArium,  L.  Summbr  Chrysanthemum.  A  smooth,  garden 
annual  from  the  Mediterranean  region,  with  spreading  stems,  8°  to  4°  high, 
bipinnately  parted,  somewhat  clasping  or  auriculate  leaves,  the  segments 
lanceolate  or  linear.  Heads  with  yellow,  lemon-colored,  or  whitish  rays, 
usually  double,  with  rays  imbricated  and  reflexed.    July  to  Sept. 

6.  C.  carinatum,  Willd.  (C.  tricolor,  And.)  The  gaudiest  and  prob- 
ably the  commonest  of  the  annual  chrysanthemums,  a  smooth  plant,  with 
much  branched  stem,  about  2°  high,  from  Morocco.  Leaves  fleshy,  bipin- 
nate.  Heads  2'  to  3'  wide,  with  dark  purple  disk,  white  rays,  and  a  yel- 
low ring  at  their  base,  whence  one  specific  name  (tricolor).  In  vomeral 
scales  keeled  (carinatum).  Many  varieties  occur,  of  which  Var.  Bur- 
ridgeanum,  has  a  fourth  color  in  a  ring  of  red  on  the  rays.    July  to  Oct. 

7.  C.  frute'scens,  L.  Mabgukbitk.  Paris  Daisy.  A  bushy,  erect, 
greenhouse  perennial,  2°  to  8°  high,  from  the  Canaries,  usually  smooth 
and  somewhat  glaucous,  with  a  shrubby  (frutescens)  base.  Leaves  green, 
fleshy,  bipinnatifid,  with  linear  segments.  Disk  yellow.  Rays  white, 
varying  to  lemon-colored.  Heads  numerous,  1'  to  8'  wide,  on  long,  naked 
peduncles.  Flowers  throughout  the  year,  but  specially  cultivated*  Win- 
ter blooming. 

XXXVII.  TAffACETUM,  L.  Tansy.  Strong-scented,  annual 
or  perennial  herbs,  with  alternate,  variously  dissected  or  toothed 
leaves,  and  small  heads  of  yellow,  tubular  flowers,  all  alike  and 
perfect,  or  only  the  central  perfect,  and  the  marginal  ones  pistil- 
late and  sometimes  with  short  rays.  Involucral  scales  imbri- 
cated, in  several  rows.  Receptacle  convex  or  flat,  naked. 
Akenes  angled  or  ribbed,  with  a  flat  top.  Pappus  a  short 
crown  or  none. 

1.  T.  vulgare,  L.  Common  Tansy.  A  smooth  or  slightly  pubescent, 
European  perennial,  with  stout,  erect,  leafy,  clustered,  simple,  annual 
stems  2°  to  3°  high,  common  in  old  gardens,  and  escaped  to  roadsides  and 
fields  from  Me.  to  Minn,  south  to  N.C.  and  Mo.  Leaves  pinnately  divided 
into  linear-lanceolate,  pinnately  cut  or  serrate  segments.  Heads  flattiab, 
3"  to  5"  wide,  usually  many,  on  short  peduncles,  in  dense,  flat-topped 
corymbs.  Marginal  florets  terete,  pistillate,  with  short,  oblique,  3-toothed 
limb.  Akenes  6-ribbed.  Pappus  a  6-lobed  crown.  Var.  crispum,  with 
leaves  more  cut  and  crisped,  sometimes  called  Double  Tansy,  cultivated 
for  ornament  in  rockeries  and  as  a  garnish  in  cookery,  is  also  found 
escaped  like  the  type.  The  aromatic  and  bitter  leaves  are  in  some  repute 
for  tonic,  stimulant,  and  other  medicinal  properties,  and  were  formerly 
used  for  flavoring  in  cooking.    July  to  Sept. 

XXXVIII.  ARTEMISIA.  Wormwood.  Sagebrush.  Bit- 
ter, aromatic  herbs  and  low  shrubs,  with  alternate  leaves  and 
nodding  or  erect,  discoid  heads  of  yellow,  yellowish,  greenish, 
or  purplish  flowers,  usually  in  panicled  spikes  or  racemes. 
Heads  heterogamous,  with  marginal  flowers  pistillate  and 
fertile,  and  central  ones  perfect  and  fertile  or  sterile;  or 
homogamous,  with  all  the  flowers  perfect  and  fertile.  Involucre 
imbricated,  with  dry  scales.  Receptacle  without  chaff,  and 
smooth  or  hairy.     Akenes  obovoid,  without  pappus. 


Digitized  by  VjOOQ IC 


ORDER  64.    COMPOSITE  223 

Receptacle  hairy.  Florets  all  fertile.  Heads  heterogamous  ....  Nos.  1, 2 
Receptacle  smooth.  Florets  all  fertile.  Heads  heterogamous  ....  Nos.  8,  4 
Reoeptacle  smooth.    Florets  all  fertile.    Heads  homogamoas No.  5 

1.  A.  Absinthium,  L.  Common  Wormwood.  Absinth.  A  shrubby, 
silky-hoary,  European  perennial,  2°  to  3°  high,  with  branching  stem  and 
2  to  3-pin nately  parted  leaves,  common  in  gardens  and  escaped  to  road- 
sides and  waste  places  from  Me.  to  Mass.  andN.Y.  Leaf  lobes  lanceolate 
to  oblong  or  obovate  and  obtuse.  Lower  leaves  on  long  petioles ;  upper  on 
short  ones  or  sessile ;  uppermost  usually  linear  and  entire.  Heads  hemi- 
spheric, yellow,  many,  drooping,  short-peduncled,  2"  to  3,;  wide,  in  leafy 
panicles.  Florets  ail  fertile,  the  marginal  pistillate.  Receptacle  hairy. 
Used  in  domestic  medicine  as  a  vermifuge  and  one  of  the  chief  sources  of 
the  intoxicant,  absinth.    July  to  Oct. 

2.  A.  frigida,  Willd.  Wormwood  Sage.  Pasture  Sagebrush.  A 
silky-hoary,  perennial  herb,  with  slightly  woody  base,  and  tufted,  simple 
or  branching  stems,  6'  to  20'  high,  growing  on  dry  hills  and  plains  and  in 
rocky  soils  from  Minn,  to  Tex.  and  westward.  Leaves  mostly  2-ternately 
or  quinately  divided,  or  parted  into  crowded,  linear  segments.  Heads 
globular,  2"  wide,  yellow,  nodding,  on  short  peduncles,  in  panicled 
racemes.    Receptacle  hairy.    July,  Aug. 

3.  A.  vulgaris,  L.  Common  Mug  wort.  An  erect,  paniculately 
branched,  Old  World  herb,  with  furrowed  stem,  2°  to  8°  high,  escaped 
from  gardens  to  waste  places  from  Me.  to  Mich,  south  to  N.J.  and  Pa. 
Leaves  white-cottony  beneath,  dark  green  and  smooth  above,  1'  to  4 
long,  pinnately  cleft  into  spatulate,  oblong  or  lanceolate,  acute  or  obtuse, 
cut-toothed  or  entire  lobes ;  floral  leaves  linear-lanceolate,  entire.  Heads 
many,  yellow,  erect,  ovoid,  about  2"  wide,  subsessile,  in  panicled, 
simple,  or  compound  racemes  or  spikes.  Receptacle  smooth.  July  to 
Oct 

4.  A.  Abrotanum,  L.  Southernwood.  Old  Man.  A  shrubby, 
European  perennial,  cultivated  in  old  gardens  for  its  fragrant  foliage,  and 
escaped  to  waste  places  from  Mass.  to  western  N.Y.  Stem  smooth  or 
somewhat  pubescent,  2°  to  4°  high,  with  short,  erect,or  ascending  branches. 
Leaves  1'  to  3'  long,  1  to  3-pinnately  divided  into  linear,  entire,  nearly 
filiform  segments;  the  uppermost  linear;  the  lowest  petioled.  Heads 
many,  2"  to  3"  wide,  yellowish,  nodding,  with  downy,  hemispheric  involu- 
cres in  a  long,  open  panicle.  Receptacle  smooth.  Old-English  names 
Lad's  Love,  Boy's  Love,  etc.    Aug.  to  Oct. 

5.  A.  tridentata,  Nutt.  Common  Sagebush  or  Sagebrush.  A 
hoary  shrub,  1°  to  12°  high,  with  narrowly  wedge-shaped  leaves,  3  to 
7-toothed  at  the  truncate  apex,  and  the  central  and  marginal  flowers  of  the 
densely  panicled  heads  all  perfect  and  fertile,  is  the  immensely  abundant 
and  characteristic  sagebush  or  mgewood  of  the  great  Western  plains,  but 
is  not  strictly  within  our  area.    July  to  Sept. 

XXXIX.  GNAPHAlIUM,  L.  Cudweed.  Eveblasting. 
Woolly  herbs,  with  alternate,  entire,  mostly  sessile  or  decur- 
rent  leaves,  and  variously  disposed  discoid  heads  of  yellowish 
or  whitish  pistillate  and  perfect  flowers.  Flowers  all  fertile ; 
central  ones  few,  perfect,  with  5-toothed  corollas ;  outer  ones 
pistillate,  with  corollas  very  slender,  3  to  4-toothed.  Recepta- 
cle usually  flat,  naked.  Involucral  scales  imbricated,  dry, 
scarious,  white  or  colored.  Akenes  terete  or  flattish.  Pappus 
a  single  row  of  rough,  hair-like  bristles. 
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S  Bristles  of  pappus  distinct  at  base ;  felling  off  separately. 

Plants  toll,  erect,  with  sessile  leaves Ho.  1 

Plants  tall,  erect,  with  decurrent  leaves •  No.  2 

Plants  low,  diffuse,  with  sessile  leaves No.  8 

§  Bristles  of  pappus  cohering  at  base;  falling  off  together No.  4 

1.  6.  polycephalum,  Mx.     Common  Everlasting  or  Cudweed.    A 

fragrant,  erect,  woolly  annual,  1°  to  2°  high,  common  in  dry  fields  and 
open  places  throughout  our  area.  Leaves  sessile,  not  decurrent,  linear- 
lanceolate,  acute,  or  the  lower  ones  obtuse,  1'  to  8'  long,  tapering  to  the 
base,  with  undulate  margins,  white-woolly  beneath,  as  also  the  stem, 
smoothish  and  green  above.  Heads  ovate,  conical,  at  first  becoming 
obovate,  in  numerous,  corymbed,  panicled  clusters.  Scales  whitish, 
oblong,  obtuse.     Akenes  smooth.     Aug.,  Sept 

2.  G.  decurrens,  Ives.  Clammy  or  Winged  Everlasting  or  Cud- 
weed. A  clammy-pubescent,  hoary  annual  or  biennial,  with  stout,  erect, 
very  leafy  stem,  2°  to  8°  high,  corymbously  branched  above,  found  in 
open  places  from  Me.  to  Minn,  south  to  N.J.  and  Pa.  Leaves  linear- 
lanceolate  or  broadly  linear,  1'  to  8'  long,  partly  clasping  and  decurrent, 
white-woolly  beneath,  rather  naked  above.  Heads  in  dense,  roundish, 
corymbed  clusters.  Corollas  yellow.  Scales  ovate,  acutish,  yellowish- 
white.    July  to  Sept. 

3.  G.  uligin&sum,  L.  Low  or  Marsh  Cudweed.  An  appressed-woolly, 
European  annual,  with  spreading,  diffusely  branched,  or  sometimes  erect 
or  ascending  stems,  3'  to  6'  high,  naturalized  in  damp  or  wet  places  from  Me. 
to  Minn,  south  to  Va.  and  Ind.  Leaves  many,  sessile,  spatulate,  oblanceo- 
late,  lanceolate,  or  linear,  12'  to  18"  long.  Heads  many,  in  dense,  ter- 
minal, leafy-bracted  clusters.    Scales  obtuse,  brown.    July  to  Sept 

4.  G.  purpureum,  L.  Purplish  Cudweed.  A  white-woolly  annual, 
with  simple  and  erect  stem  or  with  ascending  branches  from  the  base,  6'  to 
18'  high,  common  in  dry,  sandy  soil  and  in  cultivated  ground  from  Me.  to 
Fla.  westward  to  Pa.,  W.  Va.,  Ky.,  Ark.,  and  Tex.  Leaves  linear-spatu- 
late  or  obovate-spatulate,  obtuse,  1'  to  2'  long,  green  above,  woolly  be- 
neath. Heads  in  sessile,  axillary  clusters,  or  in  a  Blender,  terminal, 
sometimes  leafy  spike.  Scales  acuminate,  tawny  or  purplish.  Corollas 
yellow.  Bristles  of  pappus  cohering  at  the  base  and  falling  off  together. 
April  to  June. 

XL.  ANTENNARIA,  Br.  Everlasting.  Perennial,  mostly 
low,  woolly  herbs,  with  alternate,  entire  leaves,  and  small, 
dioecious,  discoid,  mostly  corymbed  heads  of  flowers.  Pistil- 
late corollas  slender.  Pappus  a  single  row  of  bristles,  scanty, 
and  club-shaped  or  barbellate  (antenna-like)  in  the  sterile 
flowers,  but  copious,  capillary,  cohering  at  base,  and  falling  off 
together  in  the  fertile.  In  No.  2,  however,  none  of  the  bristles 
are  either  club-shaped  or  coherent  at  base.  Receptacle  convex 
or  flattish,  without  chaff,  alveolate.  Involucral  scales  imbri- 
cated, white  or  colored,  dry,  scarious. 

1.  A.  plantaginifMia,  Br.  Plantain-leaf  or  Mouse-bar  Everlast- 
ing. A  low,  whitish-downy  herb,  common  throughout  our  area  in  dry  soils 
and  open  woods,  blooming  in  early  spring  and  spreading  by  offsets  and 
runners  into  broad  patches.  Stem  simple,  3'  to  12'  high.  Leaves  green 
and  smoothish  above,  hoary  beneath  ;  chiefly  radical,  obovate  or  broadly 
oval,  obtuse,  1'  to  3'  long,  3-ribbed,  petiolate  (plantain-leaved)  ;  stem  ones 
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lanceolate,  sessile ;  upper  small  and  distant.    Heads  in  a  dense,  terminal 
cluster.    Called  also  Early  or  Spring  Everlasting.    Mar.  to  May. 

2.  A.  margaritacea,  Br.  (AnAphalis  margaritacea,  Bbnth.  and 
Hook.)  Pearly  Everlasting.  A  tall,  whitish-downy  herb,  with  erect, 
leafy,  simple  stem,  1°  to  2°  high,  corymbously  branching  at  the  top  and  usu- 
ally growing  in  tufts.  Leaves  linear-lanceolate,  acute,  sessile,  narrowing 
to  the  base,  3'  to  6'  long,  revolute,  woolly  beneath,  green  above.  Heads 
very  many,  handsome,  hemispherical,  4"  wide  when  expanded,  in  a  large, 
compound  corymb.  Flowers  yellow,  turning  dark.  Scales  pearl-white 
(margaritacea),  not  withering.    July  to  Sept. 

XLI.  ERECHTITES,  Rap.  Coarse,  homely,  erect  annuals, 
with  alternate,  simple  leaves,  and  corymbed  or  panicled,  dis- 
coid heads  of  whitish  or  dull  yellow  flowers,  all  fertile,  the 
central  perfect,  the  outer  pistillate  and  filiform.  Involucre 
cylindrical,  with  swollen  base.  Scales  linear,  in  1  row,  with 
several  bractlets  at  the  base.  Receptacle  naked.  Akenes 
oblong.    Pappus  copious,  of  fine,  soft,  smooth,  white  hairs. 

1.  B.  hieracifblius,  Raf.  Fireweed.  A  smooth  or  sometimes  hairy, 
rank-smelling  herb,  common  throughout  our  area  in  fields  and  waste 
places,  especially  clearings  that  have  been  burned  over,  whence  its  com- 
mon name.  Stem  erect,  thick,  fleshy,  striate  or  grooved,  usually  branch- 
ing, 1°  to  6°  high.  Leaves  thin,  light  green,  oblong  or  lanceolate,  acute, 
2'  to  8*  long,  unequally,  often  deeply  toothed,  sessile,  the  upper  with 
auricled  base.  Heads  6"  to  10"  long  by  2"  to  8"  wide,  in  a  terminal, 
corymbous  panicle.  Flowers  many,  dull  white.  Involucre  with  tumid 
base  before  flowering.    Pappus  very  soft  and  bright  white.    July  to  Sept. 

XLII.  CACALIA,  L.  Tall,  perennial,  generally  smooth  herbs, 
with  alternate,  usually  petioled  leaves,  and  corymbed,  discoid 
heads  of  mostly  white  or  whitish,  perfect  flowers.  Involucre 
cylindric,  with  erect,  linear  scales  in  1  row,  often  with  a  few 
bractlets  at  the  base.  Receptacle  not  chaffy.  Akenes  oblong, 
smooth.    Pappus  of  rough,  capillary  bristles. 

1.  C.  reniformis,  Mchl.  Great  Indian  Plantain.  A  tall,  smooth 
herb,  with  grooved,  angled,  nearly  simple  stem,  4°  to  9°  high,  in  rich, 
damp  woods  from  N J.  and  Pa.  to  111.  and  Minn,  and  south  along  the  mts. 
to  N.C.  and  Tenn.  Leaves  thin,  green  both  sides,  palmately  veined, 
petioled,  repand-toothed  and  angled ;  the  lowest  and  radical  reniform,  1° 
to  2°  wide,  on  long  petioles ;  middle  and  upper  fan-shaped  to  ovate.  Heads 
5-flowered,  many,  in  compound  corymbs.  Scales  6,  with  bractlets.  July 
to  Sept. 

2.  C.  atriplicifblia,  L.  Pale  Indian  Plantain.  A  perennial,  with 
terete,  glaucous  stem,  8°  to  6°  high,  found  in  rich  woodlands  from  western 
N.Y.  to  Minn,  south  to  Fla.,  Mo.,  and  Kan.  Leaves  thin,  glaucous  be- 
neath, palmately  veined  and  angularly  lobed ;  lower  triangular-kidney- 
shaped  or  subcordate  :  upper  fan-shaped  or  triangular,  toothed.  Flowers 
and  involucres  as  in  No.  1.    July  to  Sept. 

XLIII.  EMILIA.  Asiatic  and  African,  smooth  or  hairy,  an- 
nual or  perennial  herbs,  sometimes  included  in  CaccUia,  differ- 
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ing  mainly  in  being  mostly  annuals  and  in  having  red,  orange, 
or  yellow  flowers,  and  5-angled  akenes  with  ciliate  angles. 

1.  B.  flimmea,  Cass.  Tassel  Flower.  Flora's  Paint  Brush.  A 
smooth  or  slightly  hairy,  erect  annual,  1°  to  2°  high,  from  East  India  and 
the  Philippines,  common  in  gardens  under  various  botanical  names,  as 
E.  sagittata,  DC,  Cacalia  cocclnea,  Sims,  etc.  Radical  leaves  petio- 
late,  obovate  or  spatulate,  entire  or  toothed ;  stem  ones  oblong  or  ovate- 
lanceolate,  crenate,  more  or  less  clasping.  Heads  in  terminal  clusters, 
with  bright  scarlet  or  golden-yellow  flowers  much  longer  than  the  ovate* 
cylindric  involucre.    Scales  at  length  reflexed.    June  to  Sept. 

XLTV.  SENECIO,  L.  Annual  or  perennial  herbs,  or  in 
tropical  regions  sometimes  shrubs  or  small  trees,  with  alter- 
nate or  radical,  entire,  pinnatifid  or  variously  toothed  or 
lobed  leaves,  and  corymbed,  panicled,  or  solitary  heads  of 
mostly  yellow  disk  and  ray  flowers,  all  fertile,  the  former 
perfect,  the  latter  pistillate  or  wanting.  Involucre  cylindric 
or  bell-shaped.  Scales  linear,  erect,  equal,  in  1  row,  sometimes 
with  a  few  bractlets  at  the  base.  Receptacle  flat,  not  chaffy. 
Pappus  of  many,  very  slender,  soft,  capillary  bristles.  An 
immense  genus,  probably  the  largest  of  the  vegetable  kingdom, 
embracing  from  1000  to  1200  species  of  wide  distribution. 

Heads  discoid.  Erect  annuals.    Naturalized No.  1 

Heads  discoid.  Climbing  perennials.    Greenhouse  exotio No.  8 

Heads  radiate.  Native  plants Nos.  8,  4,  5 

Heads  radiate.  Exotics.    Flowers  all  yellow Noe.  6,  7 

Heads  radiate.  Exotio,    Bays  purple,  varying  to  white Noe.  8,  9 

1.  S.  vulgaris,  L.  Groundsel.  A  smooth  or  gmoothish,  European 
annual,  with  erect,  angular,  hollow,  branching  stem,  6'  to  18'  high,  and 
bright  green,  oblong  or  spatulate,  sinuate-pinnatifld,  toothed  leaves, 
naturalized  as  a  common  weed  in  cultivated  grounds  and  waste  places 
from  Me.  to  Minn,  south  to  Va.  Lower  leaves  petioled,  upper  ones 
sessile.  Heads  about  3"  wide  and  5"  high,  few  or  many,  in  terminal 
corymbs,  without  rays.  Flowers  yellow.  Involucral  scales  often  tipped 
with  black,  and  usually  with  awl-shaped  bractlets  at  the  base.  Akenes 
somewhat  canescent.     Pappus  white.     April  to  Oct. 

2.  S.  scandens,  DC.  (S.  mikanioIdbs,  Otto.)  German  Itt.  A 
smooth,  slender,  tall-twining  perennial  from  South  Africa,  common  in 
greenhouses.  Leaves  very  smooth,  soft,  tender  in  texture,  deltoid-ovate 
in  outline,  6  to  7-angled,  or  angular-lobed.  Heads  small,  in  close  clusters 
on  terminal  or  axillary  branches,  without  rays,  and  with  6  to  12  yellow 
disk  flowers. 

3.  S.  aureus,  L.  Golden  Ragwort.  Squawwbbd.  A  bright  green, 
smooth  perennial,  with  solitary  or  tufted,  slender,  simple  stems,  Vs  to  2° 
high,  with  golden-yellow  flowers,  common  in  low  or  wet  grounds  through- 
out our  area  and  very  variable.  Radical  leaves  roundish,  with  cordate 
or  truncate  base  (varying  to  ovate,  oblong,  obovate,  or  even  lanceolate), 
crenate-dentate,  1'  to  3'  wide,  on  long,  slender  petioles ;  lower  stem  ones 
oblong  or  lanceolate,  lyrately  divided  or  lobed  ;  upper  ones  small,  sessile, 
or  somewhat  clasping.  Heads  about  9''  wide  and  half  as  high,  on  slender 
peduncles  in  a  loose,  open  corymb.  Rays  8  to  12.  Akenes  smooth. 
Pappus  white.    May  to  July. 
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4.  8.  tomentosus,  Mx.  Woolly  Ragwort.  A  woolly  perennial, 
with  stout,  solitary  or  tufted  stems,  1°  to  2°  high,  in  moist  ground  from 
N.J.  to  Fla.  and  La.  Radical  and  lower  leaves  erect,  oblong,  or  ovate- 
lanceolate,  obtuse,  ^  to  6'  long,  crenate  or  entire,  with  narrow  or  truncate 
base,  on  long  petioles ;  upper  ones  sessile,  smaller,  few,  distant.  Heads 
8"  to  10"  wide,  on  long  peduncles,  in  a  simple,  subumbellate  corymb. 
Rays  12  to  15.     Akenes  minutely  hispid  on  the  angles.    April  to  June. 

5.  S.  lobatus,  Pers.  Butterwebd.  A  very  smooth,  fleshy  annual, 
with  furrowed,  hollow  stem,  2°  to  8°  high,  common  in  low,  wet  grounds 
and  river  bottoms  from  N.C.  to  Mo.  south  to  Fla.  and  La.  Leaves  tender, 
4'  to  6'  long,  pinnately  divided  into  oblong,  obovate  or  cuneate,  obtuse, 
toothed  lobes,  the  terminal  one  usually  largest.  Heads  7"  to  10"  wide, 
on  slender  peduncles  in  a  naked  corymb.  Rays  10  to  12,  conspicuous. 
Akenes  minutely  hispid.     April  to  July. 

6.  S.  Cineraria,  DC.  (Cineraria  mar(tima,  L.)  Dusty  Miller.  An 
old-fashioned  garden  perennial  from  the  Mediterranean  coast,  1°  to  2° 
high,  branching  from  the  slightly  woody  base,  ashy-white  (Cineraria), 
woolly  throughout.  Leaves  pinnately  parted,  with  oblong,  obtuse,  sinu- 
ately  lobed  segments.  Heads  small,  yellow,  in  small,  dense  corymbs. 
Several  varieties.    July  to  Sept. 

7.  S.  Ksempferi,  DC.  (Farfugium  grande,  Lindl.)  A  greenhouse 
plant  from  Japan,  cultivated  mainly  for  its  foliage,  with  a  perennial  root- 
stock  sending  up  thick,  fleshy,  woolly,  flowering  stems,  1°  to  2°  high, 
with  small,  bract-like  leaves,  and  light  yellow,  radiate  heads,  18"  to  24" 
wide.  Radical  leaves  numerous,  on  slender,  woolly  petioles,  large,  6'  to 
10*  wide,  orbicular-cordate,  somewhat  angled,  thick,  fleshy,  dark  green, 
smooth,  shining,  and  in  Var.  aureo-maculatua,  the  Leopard  Plant,  irregu- 
larly blotched  with  yellow  or  sometimes  with  white  and  rose.  Seldom 
flowers  in  green-houses. 

8.  S.  cruentua,  DC.  Common  Cineraria.  A  short-stemmed, greenhouse, 
herbaceous  perennial  from  the  Canaries,  with  many,  corymbed,  radiate 
heads  of  showy,  purple,  crimson,  blue,  white,  or  parti-colored  flowers. 
Radical  and  lower  leaves  large,  cordate-ovate  to  cordate-triangular,  more 
or  less  lobed  or  angled,  green  above,  with  purple  or  crimson  veins  beneath, 
on  margined  petioles ;  upper  ones  sessile,  ovate,  auricled  at  base.  The 
accredited  parent  of  the  various  Cinerarias  of  the  florists. 

9.  S.  elegans,  L.  Purple  Ragwort.  Purple  Jacobs  a.  A  viscid- 
pubescent,  half-hardy  annual  or  biennial  from  8outh  Africa,  with  varying 
leaves,  and  showy,  yellow  disk  and  purple  ray  flowers  in  loosely  corymbed 
heads  on  long,  scaly  peduncles.  Leaves  usually  oblong,  pinnately  divided 
into  oblong,  and  sometimes  sinuately  toothed  lobes,  with  broad,  round 
sinuses ;  lower  ones  petioled  ;  upper  half  clasping.  Involucre  with  many, 
fringed,  black-tipped  bractlets  at  the  base.  Varieties  occur  with  purple 
disk,  with  white  rays,  or  double  with  the  disk  turned  to  rays. 

XLV.  TAGETES,  L.  Strong-scented,  tropical  American, 
mostly  annual  herbs,  with  usually  opposite  and  pinnately 
divided  or  sometimes  merely  serrate  leaves,  and  yellow,  orange, 
or  reddish  flowers  in  discoid  heads.  Disk  flowers  perfect. 
Rays  pistillate,  mostly  5.  Involucre  cylindric  or  bell-shaped, 
of  5  to  10  united  scales.  Receptacle  flat,  naked.  Akenes  com- 
pressed or  angled.     Pappus  of  3  to  6  chaffy  scales  or  awns. 

1.  T.  patula,  L.  French  Marigold.  A  hardy,  Mexican  annual,  In 
spite  of  its  common  name,  cultivated  extensively  in  gardens.  Stem  12'  to 
18*  high,  with  widely  spreading  branches  from  near  the  base.    Leaves 
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pinnately  divided  into  linear-lanceolate,  serrate  segment*.  Heads  soli- 
tary, on  elongated,  nearly  cylindric  peduncles.  Rays  orange-yellow, 
marked  with  red  or  purple,  but  varying  greatly  from  pure  yellow  to  pure 
red.    Heads  often  double.    Involucre  smooth.    Aug. 

2.  T.  erecta,  L.  African  Marigold.  A  hardy  garden  annual  of  the 
same  nativity  as  the  preceding,  notwithstanding  its  common  name,  and 
the  more  common  species  in  our  American  gardens.  Stem  stout,  erect, 
branched,  18'  to  24'  high.  Leaves  pinnately  divided  into  lanceolate, 
serrate  segments.  Heads  solitary,  on  shorter  peduncles  than  in  No.  1, 
and  thickened  at  the  top  with  heads  twice  as  large.  Flowers  lemon-yellow, 
but  varying  from  light  yellow  to  deep  orange.  Involucre  angular.  Many 
varieties.    July. 

3.  T.  signata,  Bartl.  Striped  Mexican  Marigold.  A  branching, 
Mexican  annual,  12;  to  18'  high,  with  pinnately  divided  leaves  of  usually  6 
pairs  of  oblong-linear,  deeply  serrated  segments,  the  lower  serratures  awned. 
Flower  heads  small,  yellow,  solitary,  on  slender  peduncles,  with  oblong- 
ovate,  5-angled  involucre,  and  5  obovate  rays.     The  horticultural  Var. 

yftmila,  small,  bushy,  &  to  10*  high,  is  the  usual  form  in  cultivation, 
uly,  Aug. 

4.  T.  lucida,  Cav.  Sweet-scented  Marigold.  A  tender  perennial 
from  Chile,  with  erect,  scarcely  branched  stem,  1°  high,  and  sessile, 
lanceolate,  sharply  serrate  leaves,  awned  on  the  lower  teeth.  Flower  heads 
yellow,  fragrant,  in  dense,  terminal  corymbs.  Involucre  cylindric.  Rays 
2  to  4.    Aug. 

XLVI.  CALENDULA,  L.  Annual  or  perennial,  Old  World 
herbs,  with  alternate,  simple  leaves,  and  usually  large,  solitary, 
terminal  heads  of  yellow  or  orange  flowers.  Disk  flowers 
staminate,  sterile.  Bays  pistillate,  fertile,  in  2  or  more  rows. 
Involucre  of  many,  equal,  leafy  scales,  in  about  2  rows.  Re- 
ceptacle flat,  naked.  Akenes  strongly  incurved.  Pappus 
none. 

1.  C.  officinalis,  L.  Common  Marigold.  Pot  Marigold.  A  hardy, 
more  or  less  hairy  annual  from  southern  Europe,  the  Marigold  of  Shake- 
speare's time  and  of  English  literature  generally,  very  common  in  country 
gardens,  mostly  for  ornament  in  U.S.,  but  in  England  also  for  the  dried 
flowers  used  in  flavoring  soups  and  stews,  whence  the  name  Pot  Marigold. 
Stem  branching,  1°  to  2°  high.  Leaves  fleshy,  disagreeable  in  odor,  ses- 
sile, or  clasping,  oblong,  acute,  mucronate,  with  subdentate  and  rough- 
fringed  margin.  Heads  produced  all  summer,  on  stout  stalks,  with  usually 
orange  flowers,  the  rays  in  several  rows,  and  closing  at  night.  Akenes 
boat-shaped,  mucronate,  keeled.  Varieties  occur  In  all  shades  of  yellow 
and  orange,  and  in  various  degrees  of  doubling.    June  to  Sept 

XLVII.  CENTAUREA,  L.  Annual  or  perennial,  herbaceous 
or  half-shrubby  plants,  with  alternate,  entire  to  pinnatifid  or 
bipinnatifid  leaves,  and  solitary,  discoid  heads  of  flowers  rang- 
ing from  white  to  purple,  all  tubular  and  perfect,  with  equally 
or  obliquely  5-clef  t  corollas,  or  the  marginal  ones  much  enlarged 
and  neutral.  Involucre  globose  or  ovoid ;  scales  imbricated,  in 
several  rows,  oppressed,  usually  with  fringed,  toothed,  or  otherwise 
appendaged  tips*    Receptacle  flat  or  convex,  bristly.    Akenes 
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obovoid  or  oblong,  obliquely  attached  at  the  base.    Pappus 
bristly,  chaff-like,  or  wanting. 

A  rery  large  genus  in  the  Old  World,  800  to  400  species,  only  8  or  4  being  Indigenous  to 
the  New,  and  but  one  of  these  North  American,  No.  1  below. 

Involucral  scales  with  a  pectlnately  fringed  appendage Not.  1,  9 

Involucral  scales  merely  laclntate  or  toothed       ........       No.  8 

Involucre!  scales  armed  with  spines No.  4 

Involucral  scales  without  fringe,  teeth,  or  spines Nos.  0, ' 

1.  C.  Americana,  Nutt.  Basket  Flower.  North  American  Cen 
taurea.  A  hardy,  nearly  smooth  annual,  with  stout,  erect,  grooved, 
simple  or  sparingly  branched  stem,  2°  to  4°  high,  found  on  dry  plains  from 
Mo.  to  La.  and  westward,  and  cultivated  for  ornament.  Leaves  smooth, 
lanceolate  and  acute  to  oblanceolate  or  spatulate,  2'  to  6'  long,  entire  or 
nearly  so,  mostly  sessile.  Heads  2'  to  4'  wide,  solitary  or  few,  on  the 
thickened,  naked  stem  or  branches.  Flowers  pink  or  pale  purple,  the 
outer  ones  enlarged,  the  lobes  sometimes  V  long,  neutral.  Scales  with 
conspicuous,  straw-colored,  pectinate-ciliate  appendages.  Akenes  com- 
pressed. Pappus  of  many  unequal  bristles  longer  than  the  akene.  May 
to  Aug. 

2.  C.  nigra,  L.  Knapweed.  Hardheads.  A  rough,  pubescent, 
European,  perennial  herb,  with  stiff,  erect,  branched  stem,  1°  to  2°  high, 
naturalized  in  pastures  and  waste  places  from  Me.  to  N.J.  Leaves  rough, 
lanceolate  to  oblong  or  spatulate,  acute,  entire  to  dentate  or  angular- 
lyrate,  8'  to  6'  long,  upper  ones  sessile.  Heads  few,  less  than  1'  wide,  on 
leafy  stalks.  Scales  tipped  with  conspicuous,  dark  brown  or  blackish, 
pectinate-ciliate  appendages.  Flowers  rose-purple,  all  perfect  and  alike. 
Akenes  somewhat  4-angled.  Pappus  none,  or  very  short  scales.  July  to 
Sept. 

3.  C.  Ctanns,  L.  Bluebottle.  Cornflower.  Bachelor's  Button. 
A  hardy,  downy  or  woolly,  silvery,  whitish-green,  European  annual,  with 
erect,  slender  stem,  1°  to  2°  high,  slender,  erect  branches,  and  linear, 
mostly  entire  leaves,  cultivated  extensively  in  gardens  and  escaped  to 
roadsides  and  other  waste  places  from  New  Eng.  to  western  N.  Y.  south  to 
Va.  Leaves  3'  to  6'  long,  lower  and  radical  dentate  or  sometimes  pin- 
natifid.  Heads  12"  to  18"  wide,  on  long,  naked  stalks.  Flowers  blue  or 
purple,  varying  to  pink  and  white ;  outer  ones  much  enlarged  and  neutral. 
Involucre  ovoid.  Scales  greenish,  fringed  with  short,  scarious  teeth. 
Blooms  until  frost,  and  grows  again  in  spring  from  the  fallen  seeds. 
July  to  Sept. 

4.  C.  Calcitrapa,  L.  Star  Thistle.  A  green,  hairy,  pubescent  or 
smooth  European  annual,  with  diffusely  branched  stem,  12'  to  18'  high, 
naturalized  in  waste  places  from  southern  N.Y.  to  N.C.  Leaves  oblong- 
lanceolate,  pinnately  lobed,  with  linear,  toothed  segments,  lowest  ones 
petioled,  4'  to  V  long,  upper  sessile,  uppermost  simply  toothed  and  in- 
volucrate  beneath  the  sessile  heads.  Flowers  purple,  all  alike,  in  heads 
about  1'  wide.  Involucre  ovoid.  Principal  scales  tipped  with  strong, 
spreading  spines,  which  have  usually  1  or  more  minute  spines  at  the  base, 
but  are  sometimes  simple.    Pappus  none. 

5.  C.  moschata,  L.  Sweet  Sultan.  A  smooth,  bright  green  annual 
from  Persia,  with  erect  stems,  about  2°  high,  branching  below,  lyrate- 
dentate  leaves,  and  long-peduncled  heads  of  musk-scented  (moschata) 
purple,  varying  to  rose  and  white  flowers,  the  outer  ones  scarcely  en- 
larged. Involucre  roundish  or  ovoid,  smooth.  Scales  ovate,  without 
spines,  teeth,  or  fringe.    Pappus  none.    July  to  Oct 

6.  C.  suaveolens,  L.  Yellow  Sweet-Sultan.  A  hardy  annual 
from  the  Levant,  about  18'  high,  similar  to  No.  5,  and  possibly  a  mere 
variety  as  regarded  by  some,  but  with  the  lower  leaves  broad  and  some- 
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what  spatulate  and  toothed,  the  upper  lyrate  at  base,  and  the  heads  of 
sweet-scented,  yellow  flowers,  the  outer  ones  much  enlarged.  Involucre 
round,  smooth.     Pappus  chaff-like.    July  to  Sept. 

XLVIII.  CNICUS,  Tourn.  Thistle.  Stout  herbs,  of  the 
northern  hemisphere,  mostly  biennial,  with  alternate,  sessile, 
or  radical,  usually  very  prickly  leaves,  and  large  or  medium- 
sized,  discoid  heads  of  red,  purple,  or  rose-colored,  rarely  white 
or  yellowish,  perfect  and  fertile,  or  rarely  imperfectly  dioecious 
flowers.  Involucre  ovoid  or  subglobose ;  scales  imbricated,  in 
many  rows,  prickly  tipped  or  unarmed.  Receptacle  flat  or 
convex,  bristly  or  hairy.  Akenes  oblong,  smooth,  flattish. 
Pappus  copious,  plumose. 

a.  Involucral  scales  all  with  spreading,  prickly  tips No.  1 

a.  Involucral  scales  mostly  without  spreading,  prickly  tips,  (b) 

b.  Leaves  green  above,  white-woolly  beneath Nos.  2,  8,  4 

b.  Leaves  green  on  both  sides,  or  only  slightly  white-woolly  beneath,    (c) 

o.  Heads  large,  with  10  to  80  leafy  bracts  beneath.    Flowers  yellow  .        .  No.  0 

o.  Heads  large,  with  or  without  1  to  5  leafy  bracts  beneath.    Fls.  fragrant  No.  6 

c  Heads  rather  large,  glutinous,  cobwebby.    Plants  tall    ...        .  No.  7 

o.  Heads  small.    Plants  low,  1°  to  2°  high No.  8 

1.  C.  lanceolatus,  Willd.  Common  Thistle.  Bull  or  Spear 
Thistle.  An  Old  World  biennial,  naturalized  from  Europe  as  a  common 
weed  in  pastures,  roadsides,  etc.,  from  Me.  to  Minn,  south  to  Ga.,  Neb., 
and  Mo.  Stem  rather  stout,  branched,  3°  to  6°  high,  leafy,  tomentose. 
Leaves  decurrent,  dark  green,  rough-bristly  above,  woolly  beneath,  lanceo- 
late, acuminate,  3'  to  6'  long,  pinnatifid,  with  prickly,  divaricate  segments. 
Heads  several,  solitary,  terminal,  18"  to  24"  wide  and  high.  Involucre 
ovoid.  Flowers  purple.  Scales  lanceolate,  cottony,  each  tipped  with  a 
slender,  erect,  ascending  or  spreading  spine.    July  to  Sept. 

2.  C.  altfssimus,  Willd.  Tall  Thistle.  A  biennial  or  perennial, 
with  slender,  leafy,  downy  or  hairy,  branching  stem,  8°  to  10°  high,  com- 
mon in  fields,  copses,  and  thickets  from  Mass.  to  Minn,  south  to  Fla.  and 
Tex.  Leaves  green,  sparingly  pubescent  above,  white-woolly  beneath, 
lanceolate-oblong,  5'  to  8'  long,  with  margins  varying  from  merely  spinu- 
lose-ciliate,  slightly  toothed,  to  laciniate-cleft  or  sinuate,  or  in  the  lower 
ones  deeply  sinuate-pinnatifid  and  weakly  prickly,  uppermost  ones  linear 
or  lanceolate  and  smaller.  Heads  18"  to  24".  Outer  scales  ovate-lanceo- 
late, tipped  with  a  spreading,  bristle-like  prickle,  inner  ones  narrower, 
unarmed.    Flowers  light  purple.    Aug.,  Sept. 

3.  C.  discolor,  Muhl.  Field  Thistle.  A  plant  similar  to  No.  2,  but 
lower,  seldom  exceeding  5°,  and  with  nearly  all  the  leaves  deeply  pin- 
natifid into  linear  or  lanceolate,  prickly,  toothed  lobes,  common  in 
borders  of  fields  and  thickets,  and  along  roadsides  from  Me.  to  Minn, 
south  to  Ga.,  Neb.,  and  Mo.  Outer  involucral  scales  tipped  with  longer 
prickles  than  in  No.  2.  The  flowers  the  same,  or  pink,  or  rarely  white. 
July,  Aug. 

4.  C.  Virginia nus,  Pursh.  Virginia  Thistle.  A  biennial,  of  dry 
woods,  thickets,  and  plains  from  Va.  to  Ohio  south  to  Fla.  and  Tex., 
with  slender,  woolly  stem,  1°  to  3°  high,  simple  or  sparingly  branched,  the 
stem  and  branches  ending  in  long,  naked  peduncles.  Leaves  green 
above,  white-woolly  beneath,  lanceolate,  prickly  margined,  entire,  repand- 
dentate  or  sinuate-lobed.  Heads  small,  flowers  purple.  Outer  scales  with 
short,  weak,  bristly  tips.    April  to  Sept. 
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5.  C.  horridulus,  Pursh.  Yellow  Thistle.  A  biennial  or  perennial, 
with  stout,  leafy,  branched  stem,  webby-haired  or  woolly  when  young, 
1°  to  3°  high,  in  sandy  soils  near  the  coast  from  Me.  to  Pa.,  Fla.,  and  Tex. 
Leaves  green  on  both  sides,  somewhat  clasping,  lanceolate,  pinnatifid, 
with  acutely  cut,  short,  toothed,  spiny  lobes.  Heads  18"  to  30"  high, 
2;  to  3'  wide,  with  a  whorl  of  10  to  20,  strongly  prickly »,  linear  or  lanceo- 
late leaves  at  the  base,  and  narrowly  lanceolate,  pointed,  but  not  prickly 
scales.     Flowers  pale  yellow  or  sometimes  purple.    May  to  Aug. 

6.  C.  pumilus,  Tore.  (C.  odoratus,  Muhl.)  Pasture  Thistle. 
Fragrant  Thistle.  A  hairy  biennial,  with  low,  stout,  striate,  mostly 
simple  stem,  1°  to  2°  high,  with  1  to  3  very  large,  solitary,  terminal  heads 
of  fragrant,  purple,  rarely  white  flowers,  common  in  pastures,  dry  fields, 
and  roadsides  from  Me.  to  Del.  and  western  Md.  Leaves  green  on  both 
sides,  clasping,  or  the  radical  ones  petiolate,  oblong-lanceolate,  acute,  3' 
to  6'  long,  pinnatifid  into  short,  irregularly  cut,  prickly  toothed  lobes. 
Heads  2'  to  3'  wide  and  high,  often  subtended  by  1  to  6  leaf-like  bracts. 
Involucre  round-ovate.     Outer  scales  prickly  pointed.    July  to  Sept. 

7.  C.  muticus,  Pursh.  Swamp  Thistle.  A  tall  and  handsome  bien- 
nial thistle,  with  slender,  striate,  angled,  smoothish  stem,  3°  to  8°  high, 
branched  above,  common  in  swamps  and  moist  soils  throughout  our  area. 
Leaves  green  on  both  sides  when  mature,  ovate-lanceolate,  deeply  pin- 
natifid, with  lanceolate,  acute,  irregularly  dentate  lobes,  the  teeth  tipped 
with  slender,  weak  prickles ;  radical  ones  6'  to  8'  long,  petioled ;  stem 
ones  sessile,  smaller.  Heads  1'  wide  and  high,  solitary,  terminal  on 
naked  peduncles,  with  purple  flowers.  Involucre  ovoid.  Scales  unarmed, 
oppressed,  cobwebby,  glutinous.    Aug.,  Sept. 

8.  C.  arvlnsis,  Scop.  Canada  Thistle.  Creeping  Thistle.  A 
European  perennial,  with  slender,  striate  stems,  1°  to  2°  high,  and  long 
creeping  rootstocks  very  tenacious  of  life,  making  it  a  very  troublesome 
weed,  naturalized  in  fields  and  waste  places  from  Me.  to  Minn,  and  Neb. 
and  south  to  Va.  Leaves  smoothish,  green  on  both  sides  or  somewhat 
woolly  beneath,  wavy,  lanceolate,  sinuate-pinnatifid,  with  prickly,  lobed, 
or  dentate  divisions.  Heads  many,  4"  to  5"  wide,  8"  to  10"  high,  cor- 
ymbed,  imperfectly  dioecious.  Flowers  purple,  projecting  in  the  stami- 
nate  heads,  shorter  in  the  pistillate,  with  the  long  pappus  visible.  Involucre 
ovoid  or  globous,  with  the  outer  ovate-lanceolate,  appressed  scales  tipped 
with  minute,  prickly  points.    July. 

XLIX.  ARCTIUM,  L.  (LXppa,  Tourn.)  Coarse,  rank,  Old 
World  biennials,  with  large,  roundish  leaves,  and  medium- 
sized,  discoid  heads  of  pink  or  white,  perfect,  and  fertile 
flowers.  Involucre  globular;  scales  imbricated,  slender-awl- 
shaped,  with  appressed  base  and  erect  or  spreading,  bristly, 
hooked  tip.  Receptacle  bristly.  Akenes  oblong,  somewhat 
flattened.    Pappus  of  many,  short,  rough,  deciduous  bristles. 

1.  A.  Lappa,  L.  Burdock.  A  European  weed,  naturalized  and 
common  in  waste  and  cultivated  grounds,  and  by  roadsides  throughout 
our  area.  Stem  stout,  1°  to  6°  high.  Leaves  roundish,  ovate  or  lanceo- 
late, with  cordate,  rounded,  or  tapering  base  and  usually  sinuate-denticu- 
late margin,  green  and  smooth  above,  whitish  with  cottony  down  beneath. 
In  the  larger  form,  Var.  ma  jus,  Gray  (Lappa  major,  Gaert.),  the  bur, 
1'  in  diameter,  has  the  scales  all  spreading  and  glabrous.  Var.  tomen- 
t5sum,  Gray  (Lappa  tomentosum,  Lam.),  has  the  scales  densely  woolly 
and  the  inner  ones  erect  and  shorter  than  the  flowers,  is  found  mainly  in 
the  northeastern  U.S.,  and  is  regarded  by  some  as  a  4istinct  species, 
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Var.  minus,  Gray  (Lappa  mInor,  DC),  with  smaller,  only  slightly  woolly 
heads,  and  the  inner  scales  erect,  seems  to  be  the  most  widely  dispersed 
form,  especially  in  the  Southern  States,  and  is  also  regarded  by  some  as 
a  distinct  species.    July,  Aug. 

L.  CICHORIUM,  L.  Annual  and  perennial,  Old  World  herbs, 
with  stiff,  branching  stems,  large,  radical  leaves,  small,  alter- 
nate, cauline  ones,  and  showy,  sessile  or  peduncled  heads  of 
ligulate,  mostly  blue  flowers,  varying  to  purple,  pink,  or  white. 
Involucral  scales  in  2  rows ;  the  outer,  4  to  6,  shorter,  spread- 
ing, or  reflexed ;  the  inner,  8  to  10,  erect.  Receptacle  flat, 
naked,  or  slightly  hairy.  Akenes  usually  short,  truncate,  not 
beaked.    Pappus  a  short  crown  of  chaffy  scales. 

1.  C.  Intybus,  L.  Chicory.  Succory.  A  European  perennial,  with 
a  long,  fleshy  taproot,  a  rigid,  channeled,  slightly  hairy,  branched  stem, 
2°  to  3°  high,  and  clustered  or  solitary,  mostly  sessile  heads  of  bright  sky- 
blue  flowers,  naturalized  along  roadsides  and  in  fields  and  waste  places 
from  New  Eng.  to  Minn,  and  Neb.  south  to  N.C.  and  Mo.  Radical  leaves 
spreading,  lanceolate,  runcinate,  3'  to  6'  long ;  stem  ones  much  smaller, 
lobed  or  entire,  auriculate  and  clasping ;  those  on  the  branches  reduced 
nearly  to  bracts.  Heads  12"  to  18"  wide,  usually  in  axillary  clusters  of 
2  to  4.    Flowers  varying  to  purple  or  white,  closing  by  noon. 

Regarded  generally  In  this  country  as  a  weed,  bnt  In  Europe  cultivated  both  for  its  root 
and  Its  leaves;  the  former  to  be  used, as  a  substitute  or  adulterant  for  coffee  or  eaten  as  a 
regetable ;  the  latter  to  be  used  either  as  a  salad  or  a  pot  herb.    July  to  Oct 

LL  KRIGIA,  Schreber.  Dwarf  Dandelion.  Annual  or 
perennial,  North  American  herbs,  with  alternate  or  radical 
leaves  and  terminal  heads  of  ligulate,  yellow  flowers  on  naked 
scapes  or  branches.  Involucral  scales  narrow,  equal,  thin. 
Receptacle  naked,  flat  Akenes  columnar  or  top-shaped, 
truncate,  many-ribbed.  Pappus  double;  the  outer  of  thin, 
rounded,  chaffy  scales;  the  inner  of  slender  bristles,  rarely 
wanting  in  one  Western  species. 

§  K  rig  i a.  proper.    Pappus  of  5  scales  and  5  to  10  bristles No.  1 

$  CfitTMA.    Pappus  of  10  to  15  scales  and  as  many  or  more  bristles      .       .        No*.  %  8 

1.  K.  Virginica,  Willd.  A  low  annual,  of  dry  soils  throughout  our 
area,  with  tufted  radical  leaves  and  several  naked  scapes,  2'  to  1<H  high, 
bearing  solitary  heads,  3"  to  7"  wide,  of  20  to  30  deep  yellow  flowers. 
Leaves  1'  to  6'  long,  varying  from  obovate-spatulate  to  lanceolate  or 
linear,  and  from  few-toothed  or  entire  to  sinuate  or  pinnately  lobed. 
Akenes  top-shaped,  striate,  5-angled.  Pappus  of  6  short,  rounded  scales 
and  6  to  10  long,  slender,  rough  bristles.     April  to  Aug. 

2.  K.  amplexicaulis,  Nctt.   (Cynthia  Viroinica,  Dow.)    A  smooth, 

flaucous  perennial,  of  moist  or  dry  soils  from  Mass.  to  Minn,  south  to  Ga., 
[y.,  Mo.,  and  Kan.,  with  fibrous  roots,  tufted  radical  leaves,  3'  to  6;  long, 
and  a  slender  stem,  1°  to  2°  high,  bearing  1  to  3  leaves  and  at  the  top 
2  to  5  long-peduncled  heads,  about  18"  wide,  of  15  to  20  deep  yellow  or 
orange  flowers.  Leaves  oblong  or  oval,  obtuse,  entire  or  repand,  and 
denticulate  j  radical  ones  on  winged  petioles  and  often  pinnatifid ;  stem 
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ones  amplexicaul  by  a  broad  base.  Akenes  columnar.  Pappus  of  10  to 
16  oblong  scales  and  as  many  or  more  slender  capillary  bristles.  May  to 
July. 

3.  K.  Dandelion,  Nutt.  (CfmraiA  Dandelion,  DC.)  A  smooth, 
slightly  glaucous  perennial,  of  moist  and  low  grounds  from  Md.  to  Kan. 
south  to  Fla.  and  Tex.,  with  slender  roots  bearing  one  or  more  globular 
tubers,  radical  leaves  3  to  6'  long,  and  several,  simple,  naked  scapes  &  to 
18'  high,  bearing  solitary  heads,  about  1'  wide,  of  16  to  20  yellow  flowers. 
Leaves  spatulate-oblong  to  linear-lanceolate,  entire  or  toothed,  rarely 
pinnatifid.    Akenes  and  pappus  as  in  No.  2.    April  to  June. 

IIL  LEONTODON,  L.  Low,  stemless,  Old  World,  perennial 
herbs,  with  tufted,  radical,  toothed  or  pinnatifid  leaves,  and 
targe,  solitary,  terminal  heads  of  ligulate,  yellow  flowers  on 
simple  and  naked  or  branched  and  scaly  scapes.  Involucre 
oblong  or  ovoid ;  scales  narrow,  in  several  rows,  the  outermost 
very  short.  Receptacle  naked.  Akenes  slender,  tapering  at 
the  top.  Pappus  of  persistent,  feathery,  brownish  bristles, 
more  or  less  widened  at  the  base. 

1.  L.  autumnale,  L.  Fall  Dandelion.  Autumnal  Hawkbit.  A 
European  plant,  naturalized  in  meadows  and  along  roadsides  from  New 
Eng.  to  N.J.,  Pa.,  and  Ohio,  with  short,  premorse  rootstock,  smooth ish, 
narrowly  lanceolate,  laciniate-dentate  or  pinnatifid,  radical  leaves,  8'  to  8# 
long,  and  a  slender,  round,  striate,  hollow,  usually  branching  scape,  61  to 
20'  high.  Heads  1  to  several,  12"  to  16"  wide,  terminal  on  the  stem  or  on 
the  pedunculate,  scaly-bracted  branches.    June  to  Nov. 

Lin.  HIERACIUM,  L.  Hawkweed.  Perennial,  mostly 
European  and  South  American  herbs,  nsually  hispid  or  hirsute, 
often  glandular-hairy,  with  toothed  or  entire,  alternate  or  radi- 
cal leaves,  and  loosely  panicled  or  corymbed,  rarely  solitary, 
small  or  medium-sized  heads  of  ligulate,  yellow  or  rarely 
orange  flowers,  a  single  species  with  white  ones.  Involucral 
scales  more  or  less  imbricated.  Receptacle  not  chaffy.  Akenes 
oblong  or  columnar,  not  beaked.  Pappus  a  single  row  of 
tawny,  rough,  fragile,  capillary  bristles.  Flowering  in  summer 
and  early  autumn. 

Flowers  yellow,  40  to  fiO  In  a  head •       •       •       •      No.  1 

Flowers  yellow,  10  to  80  In  a  head.  Akenes  tapering  at  the  top  •  •  •  .  No.  8 
Flowers  yellow,  15  to  80  in  a  head.  Akenes  not  tapering  at  the  top  •  •  Nos.  8,  4 
Flowers  orange  or  red No.  5 

1.  H.  scibrum,  Mx.  Rough  Hawkweed.  A  robust,  rough-hairy 
plant,  common  in  dry,  open  woods  and  clearings  from  Me.  to  Minn,  and 
Neb.  south  to  Ga.  and  Kan.,  with  a  round,  striate,  erect,  leafy  stem,  l°to 
8°  high,  hispid  below  and  glandular-pubescent  above.  Leaves  hairy,  oval 
or  obovate,  2'  to  4'  long,  entire  or  denticulate ;  lower  petioled ;  upper  ses- 
sile. Heads  6"  to  8"  wide,  40  to  50-flowered,  on  short,  stout  pedicels,  in  a 
racemose  or  at  length  corymbous  panicle.  Involucre  and  pedicels  thickly 
beset  with  dark,  glandular  bristles.  Akenes  columnar,  obtuse.  Pappus 
yellowish-brown.    Aug. 
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2.  H.  Qronovii,  L.  Hairt  Hawkwbed.  Grokotoub's  Hawkwbed. 
A  hairy  plant,  with  a  stiff,  slender,  wand-like,  mostly  simple  stem,  1°  to 
8°  high,  leafy  and  hairy  below,  usually  naked  above,  in  a  narrow,  elon- 
gated panicle,  common  in  dry  and  poor  soils  from  Mass.  to  III.  south  to 
Fla.  and  La.  Leaves  hairy ;  radical  ones  obovate  or  oblanceolate,  entire 
or  denticulate,  obtuse,  2'  to  6'  long,  usually  petioled ;  stem  ones  sessile, 
oval,  or  oblong.  Involucres  and  slender  pedicels  somewhat  glandular, 
with  whitish  hairs.  Heads  16  to  20-flowered,  numerous,  6"  to  8"  wide. 
Akenes  spindle-shaped,  tapering  to  the  top.  Pappus  brown.  July  to 
Sept. 

3.  H.  yenosum,  L.  Purple-veined  Hawkwbed.  Rattlesnake 
Weed.  A  common  plant,  in  dry  woods  from  Me.  to  Minn,  and  Neb. 
south  to  Ga.  and  Ky.,  with  a  smooth,  slender,  scape-like  stem,  1°  to  8° 
high,  naked  or  with  a  single  leaf,  forking  repeatedly  above  into  a  loose 
panicle  of  12  to  25-flowered  heads,  6"  to  9"  wide,  of  bright  yellow  flowers. 
Leaves  all  radical,  rosulate,  obovate  or  oblong-spatulate,  rather  acute, 
nearly  entire,  petioled  or  sessile,  thin,  pale,  slightly  hairy,  and  usually 
marked  with  conspicuous  purple  veins  above,  purplish  and  glaucous 
beneath.  Pedicels  very  slender.  Scales  glabrous.  Akenes  linear.  June 
to  Sept. 

4.  H.  paniculatum,  L.  Panicled  Hawkwbed.  A  smooth,  slender 
plant,  rather  common  in  dry  or  damp,  open  woods  from  Me.  to  Ga.  west 
to  Ky.  and  Ala.,  with  a  leafy  stem,  paniculately  branched  above,  somewhat 
pubescent  below,  1°  to  3°  high,  and  thin,  glabrous,  lanceolate,  acute  or 
acuminate,  slightly  toothed  leaves,  2;  to  4'  long ;  no  radical  ones,  at  least 
when  flowering.  Heads  6"  to  7"  wide,  usually  many,  12  to  20-flowered, 
in  a  loose  panicle,  on  slender,  thread-like,  diverging,  often  drooping  pedi- 
cels.    Akenes  short,  columnar,  truncate.    July  to  Sept. 

5.  H.  aurantiacum,  L.  Orange  Hawkweed.  Grim  the  Collier. 
Devil's  Paint  Brush.  A  European,  stoloniferous  species,  naturalized 
and  spreading  rapidly  in  fields  and  cultivated  grounds  from  New  Eng.  to 
Pa.,  with  orange-red  flowers  in  closely  clustered  heads  at  the  top  of  a 
slender,  leafless,  hairy,  scape-like  stem,  6'  to  20'  high,  and  a  rosulate 
cluster  of  hirsute,  oblong  to  spatulate,  obtuse,  radical  leaves.  Invo- 
lucre clothed  with  blackish  hairs,  whence  one  of  its  British  names;  its 
viciously  spreading  character,  its  blooms  from  June  to  Sept.,  scattering  its 
seeds  and  sending  out  its  stolons,  along  with  its  handsome  flowers,  has 
given  it  the  other.    June  to  Sept. 

LIT.  NABALUS,  Cass.  (PrenInthes,  Vaill.)  Rattlesnake 
Root.  Drop  Flower.  North  American  and  Asiatic,  peren- 
nial herbs,  with  tuberous  roots,  erect,  leafy  stems,  alternate,  vari- 
able leaves,  and  numerous,  small,  usually  drooping  heads  of 
ligulate,  greenish-white,  cream-colored,  or  purplish  flowers,  in 
terminal  panicles  or  axillary  clusters.  Involucres  cylindrical, 
slender,  of  5  to  12  erect,  linear  scales  in  1  row,  and  a  few,  small, 
appressed  ones  at  the  base.  Receptacle  flat,  naked.  Akenes 
linear-oblong,  truncate.  Pappus  of  copious,  brownish,  rough, 
capillary  bristles. 

1.  N.  altissimus,  Hook.  Tall  White  Lettuce  or  Rattlesnake 
Root.  A  smooth,  but  not  glaucous  herb,  of  rich  woods  from  Me.  to 
Minn,  south  to  Ga.  and  Tenn.,  with  tall,  slender,  green  or  purplish  stem, 
8°  to  7°  high.     Leaves  thin,  mostly  long-petioled,  varying  from  ovate, 
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cordate,  or  triangular,  and  cleft  or  toothed  to  deeply  3  to  5-parted,  with 
cleft  or  entire  segments.  Heads  numerous,  pendulous,  about  2"  wide, 
6  to  6-flowered,  in  a  long,  narrow,  leafy  panicle  of  small,  loose,  axillary 
and  terminal  clusters.  Involucre  slender,  6"  to  6"  by  1",  of  5  smooth, 
greenish  scales.  Flowers  greenish-white.  Pappus  light  straw-color.  July 
to  Oct 

2.  H.  serpentarius,  Hook.  Lion's  Foot.  Gall  of  the  Earth.  A 
smooth  or  slightly  pubescent,  green  herb,  of  dry,  sterile  soils  from  New 
Eng.  to  Fla.  west  to  Ky.  and  Ala.,  with  stout  or  slender  stem,  2°  to  8° 
high,  corvmbously  paniculate  at  the  top.  Leaves  firm,  roughish,  hastate 
or  deltoid,  often  pinnately  or  palmately  3  to  7-lobed,  especially  the  lower, 
and  on  winged  petioles ;  the  upper  lanceolate,  nearly  entire,  subsessile. 
Heads  numerous,  pendulous,  about  3"  wide,  8  to  12-flowered,  in  a  corym- 
bous  panicle,  with  divaricate,  upcurved  branches.  Involucre  5"  to  7"  by 
1"  to  2/;,  of  about  8  greenish  or  purplish,  more  or  less  bristly  scales. 
Flowers  cream-colored,  greenish-white,  or  purplish.  Pappus  light  straw- 
color.    July  to  Oct. 

3.  N.  albus,  Hook.  Common  Whitb  Lettuce  or  Rattlesnake 
Root.  Lion's  Foot.  A  smooth  and  glaucous  herb,  common  in  rich,  open 
woods  from  Me.  to  Minn,  south  to  Ga.  and  Ky.,  with  stout,  often  purplish 
stem,  2°  to  4°  high,  corymbously  paniculate  at  the  top.  Leaves  firm  and 
variable  in  shape  like  those  of  No.  2.  Heads  numerous,  pendulous,  8  to 
12-flowered,  disposed  in  a  corymbous  panicle,  with  recurving  branches. 
Involucre  as  in  No.  2,  but  with  the  scales  glabrous  or  nearly  so  and 
glaucous.    Flowers  dull  white.    Pappus  dark  brown.    Aug.,  Sept. 

LV.  TARAXACUM,  Halleb.  Dandelion.  Stemless,  peren- 
nial herbs,  with  entire  or  toothed,  sinuate  or  runcinate-pinnati- 
fid,  radical  leaves,  and  naked,  hollow  scapes  bearing  solitary, 
terminal  heads  of  ligulate,  yellow  flowers.  Involucre  double ; 
the  inner  of  nearly  equal,  linear,  erect,  appressed  scales,  some- 
what united  at  base;  the  outer  much  shorter,  spreading  or 
reflexed.  Receptacle  flat,  naked.  Akenes  smooth,  oblong  or 
spindle-shaped,  tapering  to  a  slender  beak.  Pappus  of  many, 
simple,  capillary,  persistent,  dull  white  bristles. 

1.  T.  officinale,  Weber.  (T.  Dens-lboxis,  Less.)  Common  Dande- 
lion. A  cosmopolitan  weed,  regarded  as  naturalized  in  most  of  our  area, 
from  Europe,  with  a  long,  vertical  root,  spatulate-oblong  to  lanceolate, 
irregularly  dentate  to  runcinate-pinnatifld,  rosulate,  radical  leaves,  3'  to 
10'  long,  succulent,  smooth,  but  pubescent  when  young.  Outer  scales 
reflexed. 

After  flowering  and  the  dosing  of  the  inner  Involucre,  the  slender  beaks  of  the  akenes 
lengthen  and  also  the  scapes  until,  at  maturity,  the  entire  involucre  is  reflexed  and  the 
pappus,  in  an  open,  globular  head,  is  raised  high  above  the  position  of  the  previous  flowers. 
Jan.  to  Dee. 

LVI.  PYRRHOPAPPUS,  DC.  False  Dandelion.  North 
American,  chiefly  perennial  herbs,  with  leafy  or  scape-like 
stems,  alternate  or  radical  leaves,  and  rather  large,  slender- 
peduncled  heads  of  ligulate,  golden-yellow  flowers.  Involucral 
scales,  receptacles,  akenes,  and  pappus  nearly  as  in  Taraxacum, 
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but  the  pappus  is  tawny  or  reddish,  whence  the  generic  name, 
instead  of  white,  and  surrounded  at  the  base  with  a  hairy,  white 
ring. 

1.  ^  Carolinianus,  DC.  A  smooth  perennial  or  annual  (?),  common  in 
dry  or  sandy  fields  and  pastures  from  Del.  to  Mo.  south  to  Fla.  and  Tex., 
with  leafy,  simple,  or  branched  stem,  1°  to  2°  high,  with  leaves  mostly 
radical,  oblong  or  lanceolate,  acute,  entire,  toothed,  lobed,  or  pinnatifid, 
3'  to  8'  long ;  the  few  stem  ones  partly  clasping.  Outer  scales  awl-shaped 
or  bristle-like,  spreading ;  inner  with  a  small  spur  at  the  top.  April  to 
July. 

LVII.  LACTUCA,  Tourn.  Lettuce.  Tall  herbs,  with  leafy 
stems,  alternate  leaves,  and  yellow,  blue,  or  sometimes  whitish, 
ligulate  flowers  in  small,  panicled  heads.  Involucre  cylindric 
or  in  fruit  somewhat  conoidal ;  scales  imbricated,  in  2  or  more 
unequal  rows.  Receptacle  naked.  Akenes  flat  or  flattish,  orbic- 
ular, oval,  oblong,  or  linear,  narrowed  above  into  a  long,  filiform 
beak  or  into  a  short,  slender,  or  thick  neck,  expanded  at  the  top,  and 
bearing  the  copious,  soft,  fine,  fugacious,  white  or  tawny,  capil- 
lary pappus. 

%  SoxBioLA.    Flowers  yellow.    Akenes  beaked Nos.  1,  2, 8 

§  MuLGfcnuM.    Flowers  blue.    Akenes  beakless Nos.  4,  5 

1.  L.  Canadensis,  L.  Wild  or  Tall  Lettuce.  Trumpet  Milkweed. 
A  smooth,  glaucous,  rank  biennial  or  annual,  common  in  rich,  moist  soils, 
along  hedges  or  thickets,  from  Me.  to  Minn,  south  to  Ga.  and  La.,  with  a 
stout,  hollow,  very  leafy,  often  purplish  stem,  3°  to  9°  high,  ending  in  a 
long,  narrow  or  spreading,  leafless  panicle  of  numerous  heads  4"  to  6" 
long,  2"  to  3"  wide,  with  12  to  20  pale  yellow  or  purplish  flowers.  Leaves 
pale  beneath,  very  variable,  mostly  sinuate-pinnatifid  ;  stem  ones  sessile, 
2'  to  8'  long ;  uppermost,  and  rarely  all  but  the  lowest,  lanceolate  and  en- 
tire ;  radical  ones  often  12'  long,  narrowed  to  petioles.  Akenes  oval,*  flat, 
somewhat  longer  than  the  slender  beak.     Pappus  white.    July,  Aug. 

2.  L.  Scariola,  L.  Prickly  Lettuce.  A  tall,  coarse,  green,  and  glau- 
cous, European,  biennial  weed,  naturalized  in  fields  and  waste  places  from 
N.Y.  and  Pa.  to  Minn,  and  Mo.,  with  a  stiff,  leafy,  usually  branched  stem, 
3°  to  5°  high,  hirsute  or  sparsely  bristly  below,  and  a  narrow  or  open  panicle 
of  numerous,  small  heads  2"  to  4"  wide,  each  of  6  to  12  pale  yellow  flowers. 
Leaves  standing  edgewise  by  a  twist,  lanceolate  to  oblong,  with  sagittate, 
clasping  base,  and  denticulate,  sinuate-toothed,  or  pinnatifid,  prickly 
margin,  and  midrib  prickly  beneath.  Akenes  oblong-ovate,  rather  shorter 
than  the  beak.    Pappus  white.    Aug.,  Sept. 

3.  L.  sativa,  L.  Garden  Lettuce.  A  cultivated  annual,  unknown  in 
its  original  wild  state,  but  supposed  to  have  been  derived,  centuries  ago,  in 
Asia,  from  No.  2.  It  has  a  corymbed  stem,  very  smooth,  yellowish-green, 
roundish  leaves,  upper  ones  cordate,  and  yellowish  or  whitish  flowers  in 
numerous,  small  heads.    Cultivated  in  many  varieties  for  salad. 

4.  L.  acuminata,  Gray.  Hairy-veined  Blue  Lettuce.  A  tall  bien- 
nial or  annual,  found  in  hedges,  thickets,  and  borders  of  woods  from  N.Y. 
to  111.  south  to  Fla.,  Ga.,  and  Ky.,  with  a  smooth,  leafy,  often  purplish  stem, 
3°  to  6°  high,  ending  in  a  loose,  leafless  panicle,  of  numerous  small  heads 
of  blue  flowers.  Leaves  from  ovate-oblong  to  oblong-lanceolate,  acumi- 
nate at  both  ends,  or  stem  ones  sometimes  sagittate  or  hastate,  sharply 
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dentate,  sessile,  or  petiolate,  3'  to  6'  long,  smooth  above,  sometimes 
hairy  on  the  veins  beneath.  Involucral  scales  dark  purple.  Akenes 
flattish,  oblong,  narrowed  but  not  beaked  at  the  top.  Pappus  white. 
Aug.,  Sept. 

5.  L.  leucoph&a,  Gbat.  Tall  Blue  Lettuce.  A  tall,  nearly  smooth 
biennial  or  annual,  rather  common  in  low  or  moist  ground  from  Canada 
to  N.C.  and  Tenn.,  with  stout,  leafy  stem,  4°  to  10°  high,  lyrate-runcinate, 
coarsely  toothed,  sessile,  clasping,  or  petioled  leaves  5' to  12'  long,  and 
heads  of  bluish  to  dusky  white  (leucophaea)  flowers,  in  a  long,  slender, 
compound  panicle.  Akenes  oblong,  flattish,  with  a  short  neck.  Pappus 
tawny.    July  to  Oct. 

LVIII.  SONCHUS,  L.  Sow  Thistle.  Annual  or  perennial, 
Old  World  herbs,  with  alternate  or  radical,  entire,  toothed,  pin- 
natifid,  or  dissected  leaves,  stem  ones  often  sagittate-clasping, 
and  irregularly  corymbed  or  umbellate,  rarely  solitary  heads 
of  ligulate,  yellow  flowers.  Involucre  swollen  at  base  in  fruit, 
of  many,  unequal,  imbricated  scales.  Receptacle  flat,  naked. 
Akenes  flattened,  not  beaked.  Pappus  of  copious,  fine,  soft, 
silky,  white  hairs,  usually  falling  off  together. 

1.  S.  oleraceus,  L.  Common  Sow  Thistle.  A  European,  annual  weed, 
naturalized  and  common  in  waste  places  around  dwellings  throughout  our 
area  and  around  the  globe.  Stem  nearly  simple,  angular,  hollow,  leafy 
below,  2°  to  6°  high,  from  fibrous  roots.  Stem  leaves  sagittate-clasping, 
runcinate-pinnatifid,  or  rarely  undivided,  the  margins  denticulate,  with 
soft,  spiny  teeth  ;  uppermost  often  lanceolate  and  entire ;  radical  and 
lower  ones  petioled,  4'  to  10'  long,  lyrate-pinnatifid,  with  usually  a  large v 
triangular,  terminal  segment.  Flowers  pale  yellow,  in  heads  9"  to  16" 
wide.  Akenes  flat,  striate,  or  ribbed  lengthwise,  wrinkled  transversely. 
Called  also  Hare's  Lettuce,  Milk  Thistle,  etc.  The  leaves  have  been  used 
as  a  pot  herb  (oleraceus)  and  as  a  salad.     May  to  Nov. 

2.  S.  asper,  Vill.  Spiny-leaved  Sow  Thistle.  An  annual  similar 
to  No.  1  in  origin,  habitat,  and  range,  but  less  common,  and  with  less 
divided  and  more  spiny-toothed  leaves,  which  are  cordate-clasping,  oblong- 
lanceolate,  undulate,  and  prickly-dentate  above,  the  lower  and  radical 
ones  obovate  or  spatulate.    May  to  Nov. 


Order  55.    LOBELlACEjB — Lobelia  Family 

Herbs  or  shrubs,  with  milky,  usually  acrid  juice,  alter- 
nate or  radical,  exstipulate  leaves,  and  scattered,  perfect 
flowers.  Calyx  tube  adherent,  limb  5-cleft.  Corolla 
monopetalous,  irregularly  5-lobed,  cleft  on  one  side  nearly 
or  quite  to  the  base.  Stamens  5,  epigynous,  united  into 
a  tube,  at  least  by  their  anthers.  Style  1 ;  stigma  often 
fringed.  Fruit  usually  a  1  to  3-celled  pod.  Seeds  many, 
albuminous.     Mostly  tropical  and  subtropical. 
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I.  LOBELIA,  L.  Annual  or  perennial  herbs,  sometimes 
shrubs  in  the  tropics,  with  blue,  red,  white,  or  yellow  flowers  in 
spikes  or  racemes,  or  solitary  in  the  axils.  Corolla  tubular,  cleft 
apparently  by  the  twisting  of  the  pedicel,  on  the  upper  side ; 
somewhat  2-lipped ;  the  upper  lip  of  2  separate,  slightly  erect 
lobes ;  the  lower  3-lobed.  Anthers  united  into  a  curved  tube. 
Stigma  2-lobed.  Pod  2-celled,  opening  at  the  top.  Seeds 
minute.     Summer  and  autumn. 

1.  L.  cardinalis,  L.  Cardinal  Flower.  Scarlet  Lobelia.  A  stately 
herb,  perennial  by  offsets,  common  throughout  our  area  in  low,  wet 
grounds,  especially  along  small  streams  and  meadow  rivulets,  and  very 
conspicuous  when  in  bloom,  with  simple  or  rarely  branched,  smooth  or 
smoothish,  leafy  stem,  2°  to  4°  high,  thin,  oblong-lanceolate,  slightly 
toothed  leaves  2'  to  4'  long,  and  deep  scarlet  or  intensely  red,  rarely 
white  flowers  12"  to  18"  long,  in  a  terminal,  bracted,  rather  one-sided 
raceme.    July  to  Sept 

2.  L.  syphilitica,  L.  Great  Lobelia.  A  somewhat  hairy  herb, 
perennial  by  offsets,  common  in  low,  moist  grounds  from  Me.  to  Minn, 
and  Kan.  south  to  Ga.  and  La.,  with  a  rather  stout,  angular,  usually 
simple,  very  leafy  stem,  2°  to  3°  high,  thin,  green,  oblong-lanceolate, 
acute  or  acuminate,  irregularly  serrate  leaves  2'  to  4'  long,  and  light  blue, 
rarely  white  flowers  10"  to  12"  long,  in  a  dense,  leafy-bracted  raceme. 
July  to  Sept. 

3.  L.  inflata,  L.  Indian  Tobacco.  A  very  common  annual,  of  dry 
soils  in  fields  and  woods  from  Me.  to  Minn,  and  Neb.  south  to  Ga.  and 
Ark.,  with  a  fibrous  root  and  an  erect,  rough,  hairy  stem,  10'  to  20'  high, 
simple  or  branched  according  to  the  vigor  of  its  growth.  Leaves  thin, 
hairy,  veiny,  obtusely  toothed,  ovate,  oblong,  or  oval,  obtuse  or  acute ; 
lower  ones  narrowed  to  a  petiole  ;  upper  ones  sessile,  gradually  diminish- 
ing in  size  to  leaf-like  bracts.  Flowers  light  blue,  2"  to  3"  long,  in  termi- 
nal and  axillary,  peduncled,  spike-like,  bracted  racemes.  Calyx  ovoid, 
smooth,  with  subulate  lobes  as  long  as  the  corolla,  becoming  in  fruit  an 
inflated  pod  3"  to  4"  long,  on  the  lengthened  pedicel.  A  poisonous 
plant,  famous  in  pharmacy  as  emetic,  expectorant,  and  sudorific.  July 
to  Sept. 


Order  56.    CAMPANULACEJS  —  Bellflower  Family 

Herbs,  with  milky  juice,  alternate,  simple,  exstipulate 
leaves,  and  perfect,  usually  showy,  blue,  violet,  or  white 
flowers.  Calyx  adherent,  persistent,  usually  5-cleft.  Co- 
rolla regular,  monopetalous,  campanulate  or  rotate,  5-lobed 
or  5-parted,  withering,  valvate  in  the  bud.  Stamens  5, 
distinct,  free  from  the  corolla.  Style  1,  usually  clothed 
above  with  collecting  hairs.  Stigmas  2  to  5.  Pod  with 
2  or  more  cells,  loculicidal.  Seeds  many,  albuminous. 
Chiefly  of  temperate  regions. 


Digitized  by  VjOOQ IC 


ORDER  66.     CAMPANULACEiE  239 

I.  CAMPANULA,  Tourn.  Bellflower.  Mostly  perennial 
herbs,  with  racemed,  spicate,  or  solitary,  terminal  or  axillary 
flowers.  Calyx  5-cleft.  Corolla  bell-shaped  or  somewhat 
wheel-shaped,  5-lobed,  closed  at  base  by  the  valve-like  bases 
of  the  5  stamens.  Stigmas  and  cells  of  the  short  pod  3  to  5, 
in  American  species  3,  the  pod  opening  by  as  many  valves  or 
clefts. 

1.  C.  Americana,  L.  TallBellflowbb.  An  annual  or  biennial  (?), 
common  in  moist  woods  and  thickets  from  Me.  to  Minn,  south  to  Pla.,  Ky., 
and  Ark.,  and  also  cultivated  for  ornament  with  nearly  smooth,  rather 
erect  and  slender,  simple  or  rarely  branched  stem,  2°  to  4°  high.  Leaves 
fii,in,  somewhat  hairy,  ovate-lanceolate,  3'  to  6'  long,  serrate,  acuminate, 
narrowed  to  a  winged  petiole,  or  the  upper  ones  sessile.  Flowers  with  rotate, 
deeply  b-cleft,  blue  or  white  corolla,  about  1'  wide,  ,in  a  terminal,  often 
leafy  spike  1°  to  2°  long.  Style  ezserted,  strongly  declined  an,d  curved 
upward.    July  to  Sept 

2.  C.  rotundif51ia,  L.  Harebell.  Bluebells  of  Scotland.  An 
interesting  perennial,  the  most  cosmopolitan  of  the  genus  and  the  real 
Bluebells  of  Scotland  and  Harebell  of  literature,  found  on  moist  rocks 
and  shaded,  rocky  banks  from  N.J.  to  Neb.  and  northward,  also  south- 
ward along  the  mts.  in  our  area,  and  In  the  same  latitudes  around  the 
globe.  From  a  creeping  rootstock,  it  sends  up  one  or  more  very  slender, 
erect  or  diffuse,  simple  or  branching  stems,  6'  to  15'  high,  with  slen- 
der, linear,  entire,  sessile  leaves  on  the  stem  and  branches,  and  from  the 
roots  several  round  or  roundish,  heart-shaped,  toothed  or  crenate,  long- 
petioled  ones,  0"  to  12"  wide,  which  give  it  its  specific  name  (rotundif olia), 
but  usually  wither  and  disappear  before  the  time  of  flowering.  Flowers 
few  or  many,  in  racemes  or  a  loose  panicle,  on  slender,  usually  drooping 
pedicels.  '  Calyx  lobes  awl-shaped,  much  longer  than  the  top-shaped  tube, 
and  about  half  the  length  of  the  blue,  bell-shaped  corolla,  which  is  6"  to  9" 
long.    Larger  and  coarser  in  cultivation.    June  to  Sept. 

3.  C.  aparinoides,  Ph.  Marsh  or  Bedstraw  Bellflower.  A  mi- 
nutely prickly  perennial,  with  slender  rootstock,  wiry,  almost  filiform, 
reclining  or  diffuse,  somewhat  triangular  stems,  12'  to  20'  high,  hispid  back- 
ward on  the  angles,  found  in  marshes  and  wet  meadows  from  Canada  to 
Ga.,  Ky.,  and  Neb.  Leaves  linear-lanceolate,  1'  to  2'  long,  sessile,  slightly 
toothed  or  entire,  rough  on  the  edges  and  midrib.  Flowers  light  blue, 
nearly  white  or  pink,  broad  bell-shaped,  4"  wide,  on  filiform  pedicels,  in  a 
terminal,  leafy  panicle.  Calyx  lobes  triangular,  as  long  as  the  tube,  half 
as  long  as  the  deeply  5-cleft  corolla.  Buds  drooping ;  flowers  and  pods 
erect.  With  the  general  habit  of  a  Bedstraw,  it  supports  itself  in  the  grass 
in  the  same  way,  whence  its  specific  name  (aparanoides).    June  to  Aug. 

4.  C.  Medium,  L.  Canterbury  Bells.  A  well-known  garden  bien- 
nial from  southern  Europe,  with  erect,  simple  or  branched,  hairy  stem, 
1°  to  4°  high,  ovate-lanceolate,  crenately  toothed,  sessile  leaves,  and  loose, 
many-flowered  racemes,  of  large,  blue,  purple,  red,  or  white  flowers. 
Corolla  oblong-bell-shaped,  2'  to  3'  long.  Calyx  with  a  reflexed,  leafy 
appendage  at  the  base  of  each  sinus.  Stigmas  6.  Pod  5-celled.  The 
specific  name  (Medium)  refers  not  to  size,  but  is  the  name  of  an  old  genus, 
whence  capital  Jf,  etc.    June  to  Sept. 

II.  SPECULAR!^  Heistbr.  Venus's  Looking-glass.  An- 
nual herbs,  with  alternate,  entire  or  toothed  leaves,  and  blue, 
purple,  violet,  or  white,  sessile  or  short-peduncled,  terminal  or 
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axillary,  2-bracted  flowers,  the  lower,  earlier  ones  in  American 
species  inconspicuous  and  cleistogamous,  the  upper,  later,  large, 
and  showy.  Calyx  5-lobed,  with  long  tube.  Corolla  more  or 
less  rotate,  5-lobed.  Stamens  5,  separate,  the  flat,  hairy  fila- 
ments shorter  than  the  anthers.  Stigmas  3.  Capsule  pris- 
matic or  somewhat  cylindric,  oblong,  3-celled,  opening  laterally 
in  the  upper  part. 

1.  S.  perfolUta,  Lam.  American  Venus's  Looking-glass.  A  some- 
what hairy  plant,  common  in  dry  fields,  sterile,  open  grounds,  and  by 
roadsides  throughout  our  area,  with  strict,  upright,  usually  simple  stem, 
6'  to  24'  high,  and  short,  roundish,  or  broadly  ovate,  crenate-dentate, 
stem-clasping  leaves  6"  lo  12"  wide,  with  1  to  3  sessile  flowers  in  their 
axils,  only  the  later,  i.e.  the  upper  ones,  conspicuous  for  their  blue  or 
violet,  wheel-shaped  corollas  5"  to  10"  wide.  Lower  flowers,  with  8  to  4 
calyx  lobes  shorter  than  the  imperfect  corollas,  cleistogamous.   May  to  Aug. 

2.  S.  Speculum,  L.  Common,  European  or  Garden  Venus's  Look- 
in  g-q  lass.  A  hardy,  ornamental  annual  from  Europe,  with  erect, 
branched  stem,  9'  to  12'  high,  lower  leaves  obovate,  entire,  upper  ones 
ovate-oblong  or  lanceolate,  nearly  entire,  and  somewhat  wheel-shaped,  or 
broadly  bell-shaped,  solitary  and  terminal,  purple  or  blue,  varying  to 
white  flowers.  Calyx  tube  linear,  constricted  at  the  top,  nearly  1'  long, 
with  lobes  at  length  reflexed.    July,  Aug. 


Order  57.    ERICACEJE  —  Heath  Family 

Shrubs  or  small  trees,  rarely  perennial  herbs,  with  simple, 
undivided,  exstipulate,  mostly  evergreen,  usually  alternate 
leaves,  and  perfect,  mostly  regular  flowers.  Calyx,  ex- 
cept in  Suborder  I,  free.  Corolla  monopetalous,  4  to  5- 
lobed,  or  sometimes  polypetalous,  4  to  5-petaled.  Stamens 
as  many  or  twice  as  many  as  the  lobes  or  petals  of  the  co- 
rolla, free  from  it,  and  except  in  Suborder  I,  hypogynous. 
Anthers  2-celled,  generally  appendaged,  often  opening  by 
terminal  pores.  Pollen,  except  in  Suborder  IV,  and  the 
genus  Clethra  of  Suborder  II,  composed  of  4  united  grains. 
Styles  and  stigmas  united  into  1.     Ovary  2  to  10-celled, 

many-seeded. 

Key  to  Genera 

Ovary  adherent,  in  fruit  a  berry.    Shrubs  .......  8UBORDBR     I 

Ovary  free.    Shrubs  or  trees 8UB0RDBR    II 

Ovary  free.    Low,  half-woody  herbs 8UB0RDBR  m 

Ovary  free.    Low,  leafless,  verdnreless  herbs SUBORDER  IT 

tuborder  I.    VaccinIijc    Huoklibeeey  Subfamily. 

Erect  shrubs.    Flowers  5-petaled.    Berries  10-seeded  .  GAYLU88ACIA  # 

Erect  shrubs.    Flowers  5-petaled.    Berries  many-seeded  .  VACCUUUM  # 

Trailing  or  creeping  evergreens.    Flowers  4-parted.    Berries  red     OXYO6CCU8  # 

Trailing  or  creeping  evergreens.  Flowers  4-parted.  Berries  white    CHHJ0BHB8  # 
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Snbordtr  H.    Esioiirm*.    Heath  Subfamily. 

Flowers  4-parted.    Stamens  8.    Capsule  4-oelled,  septiddal       .       MBJIZlitSLi.  # 
Flowers  5-parted.    Petals  united,    (a) 
Flowers  4  to  7 -par ted.    Petals  distinct,    (d) 

a.  Corolla  sauoer-shaped,  the  10  anthers  in  10  pits       .                     KALMTA  I 

a.  Corolla  salver-shaped,  very  fragrant.    Trailing  shrublet        .     BPIGAA  II 
a.  Corolla  urn-shaped  (ovoid,  cyllndrio,  or  globular),    (b) 
a.  Corolla  funnel-shaped  or  bell-shaped,  with  spreading  lobes,    (o) 

to.  Fruit  fleshy,  6-seeded         ....         ARCT08TAPHTL08  * 

to.  Fruit  fleshy,  many-seeded GAULTHBRIA  III 

b.  Fruit  dry,  capsular,  loeulicidal.  Leaves  linear,  moss-like  CASSlOPB  # 

b.  Fruit  dry,  capsular.    Shrubs  with  ample  leaves       .    AHDROMBDA  # 

b.  Fruit  dry,  capsular.    Trees  with  ample  leaves  .        OXYDBNDRUM  IV 

c  Stamens  10.    Style  not  ezserted.    Leaves  evergreen   RHODODENDRON  V 

c  Stamens  10.    Style  not  exserted.    Leaves  deciduous             .  RHODORA  # 

c  Stamens  5.    Style  long-exserted.    Leaves  deciduous      .       .     AZALEA  YI 

d.  Petals  4.    Stamens  8 ELLI6TTIA  # 

d.  Petals  7.    Stamens  14 BBTARIA  * 

d.  Petals  5.    Capsule  5-celled LEDUM  # 

d.  Petals  5.    Capsule  8-celled.    Flowers  umbeled          LBIOPHTXLUM  # 

d.  Petals  5.    Capsule  8-celled.    Flowers  racemed        .       .  CLBTHRA  VII 

Suborder  m.    Pth6lra    Pteola.  Subfamily. 

Flowers  racemed,  many.    Low,  nearly  acauleeoent     ....     PTROLA  VIII 

Flowers  umbeled,  few.    Stems  ascending CHIMAPHILA  IX 

Flowers  solitary.    Low,  acaulescent M0NBSB8  # 


Suborder  IV.    Monotropejb.    Indian  Pips  Subfamily, 
Corollas  polypetalous,  white,  tawny,  or  reddish  . 
Corollas  monopetalous,  bell-shaped,  in  a  short  spike 
Corollas  monopetalous,  ovoid,  In  a  loose  raceme  • 

*  See  fuller  floras.    For  Elliottia  and  Bbjabia,  see  Chapman  or  Wood, 


.  HONOTROPA  X 
SCHWBINlTZIA  # 
.    PTBROSPORA       * 


I.  KALMIA,  L.  American  Laurel.  Erect,  branching, 
evergreen  shrubs,  with  alternate,  opposite  or  whorled,  entire, 
coriaceous  leaves,  and  showy,  corymbed  or  solitary  flowers. 
Calyx  5-parted.  Corolla  saucer-shaped,  someioliat  5-lobed,  with 
10  cavities  holding  the  10  anthers,  which,  when  released,  are  thrown 
upward  by  the  slender,  elastic  filaments,  to  discharge  their  pollen. 
Capsule  globose,  5-celled,  5-valved,  many-seeded.  Of  6  known 
species,  5  are  of  eastern  North  America  and  1  West  Indian. 

1.  K.  latifolia,  L.  Mountain  Laurel.  Spoonwood.  Calico  Bush. 
A  very  handsome  shrub,  duly  appreciated  only  away  from  its  own  coun- 
try, as  in  English  parks,  common  in  wet,  sandy  soils  and  rocky  hills  from 
Me.  to  western  Fla.,  chiefly  along  the  mts.  and  west  to  Ohio,  Ky.,  and 
Tenn.,  usually  4°  to  8°  high,  but  in  the  mts.  sometimes  10°  to  20°,  or 
even  more,  with  stiff  branches  and  profuse  masses  of  wax-like  flowers  in  ter- 
minal corymbs.  Leaves  petioled,  mostly  alternate,  sometimes  opposite  or 
in  8's,  smooth  and  green  on  both  sides,  flat,  oval-lanceolate,  acute  at  each 
end,  2'  to  8'  long.  Flowers  9"  to  10"  wide,  varying  from  deep  rose-color 
to  white.  Corymbs  clammy-pubescent.  Pedicels  erect  in  fruit.  Calyx 
and  style  persistent,  the  latter  falling  away  on  the  opening  of  the  depressed- 
globose  pod.  Leaves  poisonous  to  some  animals.  The  compact,  fine- 
grained wood  as  utilized  by  the  Indians  occasions  one  of  its  vernacular 
names ;  and  the  suggestion  by  the  flowers  of  certain  patterns  of  calico 
another.    May,  June. 

BBIEF  FLORA — 16 
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2.  K.  angustifolia,  L.  Sheep  Laurel.  Lambkill.  Wickt,  A 
slender ,  upright  shrub,  1°  to  3°  high,  usually  simple,  sometimes  with  a  few 
erect  branches,  common  in  marshes  and  moist  soils  from  Me.  to  Mich, 
south  to  Ga.  heaves  petioled,  usually  opposite  or  in  8's,  smooth,  light 
green  above,  pale  beneath,  narrowly  oblong,  obtuse  at  each  end,  1'  to  2' 
long.  Flowers  deep  pink,  crimson,  or  purple,  3"  to  5"  wide,  in  slightly 
glandular,  lateral  corymbs.  Pedicels  recurved  in  fruit.  Said  to  be  poison- 
ous to  cattle,  and  called  also  Calfkill  and  Sheep  Poison,    May,  June. 

II.  EPIftSA,  L.  Trailing,  tufted,  slightly  shrubby  peren- 
nials, with  alternate,  entire,  petioled,  leathery,  evergreen 
leaves,  and  large,  perfect,  dimorphous  or  dioecious  flowers, 
sessile,  in  terminal  or  axillary  clusters.  Calyx  5-parted, 
3-bracted.  Corolla  salver-shaped;  tube  hairy  within;  limb 
5-parted,  spreading.  Stamens  10,  with  slender  filaments 
attached  to  the  base  of  the  corolla;  anthers  opening  length- 
wise. Style  columnar;  stigma  5-lobed.  Capsule  depressed- 
globose,  hairy,  5-celled,  many-seeded.  The  only  known  species 
are  the  one  below  and  one  of  Japan. 

1.  E.  repens,  L.  Trailing  Arbutus.  Ground  Laurel.  Mayflower. 
A  little,  creeping  plant,  of  sandy  and  rocky  soils  from  Me.  to  Minn,  south 
to  Fla.  and  Ky.,  with  stems  10'  to  16'  long,  spreading  over  the  ground  in 
patches,  bristly  on  stem  and  branches,  with  rusty  hairs,  thick,  more  or 
less  oval,  obtuse,  or  acute  leaves,  green  on  both  sides,  smooth  above, 
hairy  beneath,  1'  to  3'  long,  on  hairy  petioles,  and  pink  to  white,  very 
fragrant  flowers.  The  first  of  the  above  vernacular  names  is  properly 
pronounced  Ar'-bu-tus,  not  Ar-bu'-tus,  as  in  common  usage.  April, 
May. 

HI.  GAULTHBRIA,  Ealm.  Small  trees,  shrubs,  or  nearly 
herbaceous  plants,  mostly  South  American,  with  alternate,  rarely 
opposite,  smooth,  shining,  leathery,  evergreen  leaves,  and  small, 
racemed  or  solitary,  axillary  and  terminal,  white,  pink,  or  red 
flowers.  Calyx  5-lobed,  2-bracted,  sometimes  enlarging  after 
flowering  and  becoming  fleshy,  and  with  the  5-celled  cap- 
sule forming  a  berry-like  fruit.  Corolla  urn-shaped  or  belL 
shaped,  with  5  small,  recurved  or  spreading  lobes.  Stamens 
10,  included.  Anther  cells  opening  by  a  terminal  pore,  and 
usually  awned. 

1.  G.  procumbens,  L.    Creeping  Winteroreen.    Chbckerberrt.    A 

little,  shrubby  plant,  with  slender,  creeping,  often  subterranean  stems, 
and  ascending  or  erect  branches,  flowering  and  leafy  at  the  top,  2'  to  6' 
high,  well  known  for  its  spicy  leaves  and  berries,  and  common  in  woods, 
especially  under  evergreens,  from  New  Eng.  to  Mich,  and  south  in  the 
Atlantic  States  to  upper  Ga.  Leaves  mostly  at  the  top  of  the  branches, 
on  short  petioles,  oval,  obovate,  or  oblong,  obtuse  or  acute,  mucronate, 
1'  to  2'  long,  with  slightly  revolute,  denticulate  margins,  dark  green  and 
shining  above  and  pale  beneath.  Flowers  few,  usually  single,  axillary,  on 
recurved  peduncles.    Corolla  nearly  white,  ovoid,  8"  to  4"  long.    Fruit  a 
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depressed-globose,  bright  red,  mealy,  spicy  berry  3"  to  5"  in  diameter, 
lasting  through  the  winter.  Called  also  Mountain  Tea,  Boxberry,  Tea- 
berry ',  and  unfortunately  sometimes  also  Partridge  Berry ',  which  Mitchella 
repena  claims  as  peculiarly  its  own.    June  to  Sept. 

IV.  OXYDENDRUM,  DC.  Genus  monotypic.  A  tree,  with 
alternate,  deciduous,  petioled,  oblong-lanceolate,  acuminate, 
serrulate  leaves,  and  small,  white,  fragrant  flowers  in  terminal 
panicles  of  slender  racemes.  Calyx  bractless,  with  5  valvate, 
persistent  sepals.  Corolla  ovoid,  narrowed  at  the  throat, 
5-toothed.  Stamens  10;  anthers  linear,  awnless,  opening 
lengthwise.  Capsule  oblong,  truncate,  5-celled,  5-valved,  many- 
seeded.    Pedicels  2-bracted  near  the  middle. 

1.  0.  arboreum,  DC.  Sorrel  Tree.  Sour  wood.  A  slender  tree, 
16°  to  40°  high,  of  rich  woods  from  Pa.  to  Ind.  and  southward,  espe- 
cially along  the  mts.  to  Fla.  and  Ala.,  with  a  reddish-gray,  deeply  fur- 
rowed bark,  slender,  spreading  branches,  and  sour  leaves,  whence  the 
generic  and  popular  names,  resembling  those  of  the  peach  tree,  and  4'  to 
6'  long.  Racemes  slender,  1-sided,  V  to  8'  long.  Wood  reddish-brown, 
heavy,  hard,  close-grained,  taking  a  high  polish.    June,  July. 

V.  RHODODENDRON,  L.  Shrubs  or  trees,  of  the  northern 
hemisphere,  mostly  Asiatic,  with  alternate,  entire,  evergreen 
leaves,  and  mostly  large,  handsome,  rose-colored,  white,  or 
purple  flowers,  in  close,  umbeled  or  corymbed  clusters,  from 
large,  terminal,  scaly-bracted  buds.  Calyx  small  or  minute, 
5-parted  or  5-lobed.  Corolla  bell-shaped,  5-lobed,  often  slightly 
irregular.  Stamens  10,  sometimes  5  to  10,  scarcely  exserted, 
usually  declined,  sometimes  spreading  equally;  anthers  awnless, 
each  cell  opening  by  a  terminal  pore.  Style  slender,  rarely 
exserted  Capsule  5-celled,  5-valved,  many-seeded,  opening 
septicidally  from  the  top. 

1.  R.  maximum,  L.  Bio  or  Qreat  Laurel.  Rose  Bat.  A  large 
shrub,  usually  10°  to  15°  high,  but  sometimes  in  the  South  attaining  tree- 
like proportions,  with  very  divergent  and  crooked  branches,  found  in 
damp,  deep  woods  from  New  Eng.  to  Ohio,  becoming  common  in  the 
mts.  of  N.Y.  and  N.J.,  and  still  more  so  farther  south,  often  forming 
dense  thickets  of  many  acres  in  the  mts.  southward  to  Va.,  N.C.,  and 
Ga.  Leaves  very  thick,  smooth,  dark  green  above,  usually  whitish  or  rusty 
beneath,  obovate-oblong  or  oblong-lanceolate,  acute,  with  slightly  revolute 
margin,  4'  to  8'  long,  on  stout  petioles  6"  to  12"  long.  Flowers  in  dense 
corymbs  of  15  to  20,  ou  viscid  pedicels  1'  to  2'  lone.  Corolla  rose- 
color  to  white,  dotted  with  purple  or  orange,  18"  to  24"  wide,  somewhat 
unequal,  with  5  roundish  lobes.  Flower-bud  scales  nearly  1'  long, 
abruptly  acuminate.     July,  Aug. 

2.  R.  Catawbilnse,  Mx.  Catawba  Rose  Bat.  Red  Rhododendron. 
A  shrub,  3°  to  6°  high,  similar  to  No.  1,  and  forming  like  it  extensive 
thickets,  confined  in  its  wild  state  to  the  highest  mountain  summits  of 
Va.,  N.C.,  and  Ga.,  but  often  cultivated  and  varied  by  hybridization  with 


Digitized  by  VjOOQ IC 


244  ORDER  57.     ERICACE.fi 

other  species.  Leaves  smooth,  dark  green  above,  pale  or  glaucous  be- 
neath, oval  or  broadly  oblong,  obtuse  or  rounded  at  each  end,  3'  to  6'  long, 
on  stout  petioles  6"  to  18"  long.  Corolla  lilac-purple,  without  spots, 
broadly  bell-shaped,  24"  to  80"  wide,  with  broad,  rounded  lobes,  June, 
July. 

VI.  AZALEA,  L.  Azalea.  Erect,  branching,  Asiatic  and 
North  American  shrubs,  sometimes  included  in  Rhododendron, 
with  alternate,  oblong  or  obovate,  (bin,  deciduous  leaves,  and 
handsome  pink,  white,  rose-colored,  orange,  buff,  or  purple 
flowers  in  terminal  umbels,  from  scaly-bracted  buds.  Calyx 
small  or  minute,  5-parted.  Corolla  with  conspicuous,  funnel- 
shaped  tube  and  slightly  irregular,  often  2-lipped,  5-lobed,  spread- 
ing limb.  Stamens  usually  5,  sometimes  5  to  10,  and  with  the 
style  declined  and  long-exserted ;  anthers  awnless,  opening  by 
terminal  pores.  Capsule  5-celled,  5-valved,  opening  septicidally 
from  the  top,  many-seeded. 

1.  A.  nudiflbra,  L.    Naked-flowered  Azalea.    Pinxtbs  Flower. 

A  shrub,  2°  to  6°  high,  branched  above,  with  branchlets  often  in  irregular 
whorls,  and  flowers  appearing  in  naked  clusters  before  or  with  the  leaves 
(nudiflora),  common  in  dry,  sandy,  or  rocky  woods  and  thickets,  or  on 
hillsides,  as  also  in  swamps  and  low  grounds,  from  Me.  to  111.  south  to 
Fla.  and  Tex.  Leaves  obovate  or  oblanceolate,  acute  at  each  end,  downy 
beneath,  2'  to  4'  long,  on  short  petioles.  Calyx  lobes  minute.  Corolla 
slightly  viscid,  with  downy  tube  scarcely  longer  than  the  ample  lobes. 
Stamens  sometimes  more  than  5,  and  with  the  style  very  much  exserted. 
Color  varying  greatly  from  light  pink  to  buff  and  deep  purple.  Fragrance 
usually  absent,  but  sometimes  present. 

The  common  popular  name.  Wild  HoiuyuckU,  often  applied  to  this  as  well  aa  to  other 
species,  is  on  fortunate  as  a  misleading  misnomer,  while  Pink  and  PurpU  AmUa,  to  which 
could  be  added  Flam&oolored  and  Buff  AtaUa,  fit  only  varieties.  Pinaster  Flower,  I.e. 
JScuter  Flotoer,  is  only  less  Inappropriate  as  referring  to  the  time  of  blooming,  which  Tarlee 
with  the  latitude  and  other  conditions  from  April  to  June. 

2.  A.  viscosa,  L.  Clammy  Azalea.  White  Azalea.  A  shrub, 
4°  to  7°  high,  with  hairy  or  bristly  twigs  and  clammy  flowers  (viscosa), 
appearing  with  or  after  the  leaves,  common  in  swampy  and  low  grounas 
and  moist  woods  from  Me.  to  Ohio  south  to  Fla.  and  Tex.  Leaves  ob- 
long-ovate to  oblanceolate,  obtuse,  mucronulate,  2'  to  4'  long,  more  or  less 
bristly  on  the  edges,  mid  vein  beneath,  and  very  short  petiole.  Flowers 
fragrant,  white  or  rose-color,  with  slender,  downy,  clammy  tube  much 
longer  than  the  lobes.  Calyx  lobes  minute.  Sometimes  called  also 
Swamp  Pink  or  Swamp  Honeysuckle.  Var.  gladca,  Gray,  with  leaves 
white-glaucous  beneath  or  on  both  sides,  is  found  from  New  Eng.  to  Va.  ; 
while  Var.  nftida,  Gray,  a  dwarf  form  with  shining  leaves,  smooth  and 
green  on  both  sides,  occurs  in  mountain  swamps  from  N.T.  to  Va.  June, 
July. 

VII.  CLETHRA,  L.  Shrubs  or  trees,  with  alternate,  usually 
serrate,  and  in  our  species  deciduous  leaves,  and  white  flowers 
in  terminal,  panicled  or  solitary  racemes.  Calyx  5-parted, 
persistent.  Petals  5,  obovate,  oblong,  or  obcordate.  Stamens 
10,  sometimes  exserted ;  anthers  sagittate,  inverted  in  bud,  at 
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length  erect,  the  cells  opening  by  terminal  pores.  Pollen  grains 
simple.  Style  slender,  3-cleft  at  the  top,  persistent.  Ovary 
3-celled,  loculicidally  3-valved,  many-seeded,  inclosed  by  the 
calyx.    Plants  chiefly  of  America  and  eastern  Asia. 

1.  C.  alnifolia,  L.  White  Aldbb.  Sweet  Pepper  Bush.  A  hand- 
some shrub,  3°  to  8°  high,  often  cultivated  for  ornament,  native  in  swamps 
and  wet  woods  and  copses  from  Me.  to  northern  N.J.  and  thence  near  the 
coast  to  Fla.  Leaves  deciduous,  wedge-obovate,  sharply  serrate  above, 
entire  toward  the  base,  smooth,  green  on  both  sides,  straight-veined,  2'  to 
8'  long,  on  short  petioles.  Flowers  white,  fragrant,  4"  to  6"  wide,  in 
terminal,  simple  or  branched,  upright  racemes  8'  to  5'  long.  Stamens 
ezserted.  Bracts  shorter  than  the  flowers.  Several  varieties  occur,  as, 
Var.  tomentosa,  Mx.,  with  leaves  downy  or  tomentose  beneath ;  common 
in  the  South.    July  to  Aug. 

2.  C.  acuminata,  Mx.  Mountain  Sweet  Pepper  Bush.  A  tall  shrub 
or  small  tree,  10°  to  18°  high,  similar  to  No.  1,  found  along  streams  in 
mountain  woods  from  Va.,  W.Va.,  and  Ky.  to  S.C.  and  Ga.,  with  oval 
or  oblong,  acuminate,  finely  serrulate,  smooth,  thin  leaves  4'  to  6'  long, 
green  above,  pale  and  glaucous  beneath,  on  slender  petioles  6"  to  W> 
long.  Racemes  usually  solitary,  nodding.  Bracts  longer  than  the 
flowers.    July,  Aug. 

VIII.  PYROLA,  L.  Low,  smooth,  stemless  or  nearly  stem- 
less,  stoloniferous,  perennial  herbs,  bearing  a  cluster  of  radical 
or  alternate  and  cauline,  usually  long-petioled,  rounded,  ever- 
green leaves,  and  a  simple  raceme  of  white,  whitish,  pink,  or 
purplish,  nodding  flowers,  on  an  erect,  scaly-bracted  or  naked 
scape.  Calyx  5-parted,  persistent  Petals  5,  concave,  more  or 
less  converging.  Stamens  10;  anthers  large,  erect  in  the  bud, 
inverted  in  the  flower,  opening  by  2  pores  in  the  2-beaked  base 
or  apparent  apex.  Style  usually  long.  Stigma  5-lobed.  Cap- 
sule subglobose,  5-celled,  loculicidally  5-valved  from  the  base. 
Seeds  minute,  very  many.  The  species  of  this  genus  are  known 
in  England  as  Wintergreen. 

1.  P.  elliptica,  Nutt.  Shin  Leaf.  A  little  plant  of  rich  woods  from 
Me.  to  Minn,  south  to  Md.  and  III,  with  dull  green,  thin,  elliptical,  06- 
ovate  or  oval,  obscurely  dentate  leaves,  lonaer  than  the  margined  petiole, 
and  usually  a  naked  scape  6'  to  107  high,  bearing  at  the  top  a  short 
raceme  of  7  to  15  very  fragrant,  greenish-white  flowers  0"  to  8"  wide. 
Calyx  lobes  ovate-triangular,  scarcely  one-fourth  as  long  as  the  petals. 
Stamens  ascending.  Style  strongly  declined,  the  end  curved  upward. 
Pedicels  longer  than  the  bracts.    June  to  Aug. 

2.  P.  rotundifolia,  L.  A  little  plant,  common  to  the  woods  of  Great 
Britain,  Europe,  and  our  own  country  from  Ga.  to  Ohio  and  northward, 
with  thick,  shining,  orbicular,  oval,  or  ovate  leaves,  usually  shorter  than 
the  dilated  petiole,  and  a  many-bracted,  8-angled  scape  6'  to  20'  high, 
bearing  a  long  raceme  of  fragrant  white  flowers.  Stamens  and  style  as  in 
No.  1.  Calyx  lobes  lanceolate  or  oblong,  about  one  third  as  long  as  the 
petals.  Many  varieties  are  found,  especially  northward,  with  flowers 
varying  from  pink  to  rose-purple.    June,  July. 
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IX.  CHIMAPHILA,  Pursh.  Low,  perennial  herbs,  with  long, 
running,  underground  stems,  and  short,  ascending  branches 
bearing  a  few  scattered,  opposite  or  somewhat  whorled,  thick, 
leathery,  evergreen,  short-petioled,  serrate  leaves,  and  a  few, 
fragrant,  white  or  purplish,  wax-like  flowers  on  a  terminal, 
naked  peduncle.  Calyx  5-parted.  Petals  5,  orbicular,  concave, 
widely  spreading.  Stamens  10;  filaments  short,  dilated  and 
hairy  in  the  middle ;  anther  cells  oblong,  with  a  narrow  neck, 
opening  by  a  2-lipped  pore  at  the  top.  Style  very  short 
Stigma  large,  orbicular,  with  5-crenate  border.  Capsule 
6-celled,  opening  from  the  top. 

1.  C.  umbellate,  Nutt.  Pipsissewa.  Prince's  Pine.  A  little  ever- 
green, common  in  dry,  especially  coniferous  woods  from  Canada  to  Ga. 
west  to  the  Pacific,  and  more  or  less  in  the  same  latitudes  around  the 
globe,  sending  up  from  its  creeping  stem  both  sterile  and  fertile  branches 
4'  to  10'  high,  with  irregularly  clustered  or  whorled,  shining,  deep  green, 
wedge-lanceolate,  sharply  serrate  leaves  2'  to  3'  long,  and  the  fertile  ones 
a  terminal,  peduncled  umbel  or  corymb  of  4  to  7  pinkish  or  light  purple 
flowers  0"  to  9"  wide,  usually  marked  with  a  colored  ring.  Leaves 
regarded  as  medicinal.    June  to  Aug. 

2.  C.  maculata,  Pursh.  Spotted  Wintkrgreen.  A  plant  common 
in  dry  woods  from  Canada  to  Ga.  and  Miss.,  similar  in  habit  to  No.  1, 
but  with  smaller  and  less  leafy  branches,  3'  to  6'  high,  ovate-lanceolate, 
remotely  toothed  leaves,  rounded  at  the  base,  1'  to  2'  long,  the  upper  sur- 
face a  dull*  dark  greeny  streaked  along  the  veins  or  mottled  with  white, 
and  a  terminal,  peduncled  corymb  of  2  to  3  purplish-white  flowers  8"  to 
10"  wide.    June  to  Aug. 

X.  MONOTROPA,  L.  Low,  white,  tawny,  or  reddish,  fleshy 
herbs,  with  erect,  clustered,  leafless,  verdureless,  scaly-bracted 
stems,  rising  in  summer  from  a  matted  mass  of  fibrous  rootlets, 
parasitic,  on  roots,  or  growing,  fungus-like,  from  decomposing 
vegetable  matter,  bearing  one  or  several  nodding  flowers,  which 
become  erect  in  fruit.  Sepals  2  to  5,  bract-like,  lanceolate, 
deciduous.  Petals  4  to  6,  oblong,  connivent  in  a  bell-shaped 
or  ovoid  corolla,  tardily  deciduous.  Stamens  8  to  10,  awl- 
shaped;  anthers  opening  across  the  top.  Style  columnar, 
tubular;  stigma  discoid,  5-rayed.  Capsule  ovoid,  4  to  5-celled, 
4  to  5-valved,  loculicidal.    Seeds  minute,  innumerable. 

$  1.  Monotbopa  proper.    Flowers  solitary,  scentless.    Style  very  short       •       .        No.  1 
$  2.  Hypopitys.    Flowers  In  a  secund  raceme,  fragrant    Style  long     .       .       •       No.  8 

1.  M.  unifl&ra,  L.  Indian  Pipe.  A  smooth,  fleshy  plant,  with 
simple,  wax-like,  pearl-white,  clustered,  erect  stems,  4'  to  8'  high,  scaly 
bracts  for  leaves,  and  a  single,  nodding,  terminal,  pearl-white  flower,  sug- 
gesting its  scientific  and  common  names,  the  stem  lengthening  and  the 
flower  becoming  erect  in  maturing ;  the  entire  plant  turning  black  in 
drying  and  suggesting  another  common  name  Corpse  Plant.  Flower 
inodorous,  oblong-bell-shaped,  6"  to  8"  long,  with  yellowish  anthers. 
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Common  in  damp  woods  throughout  the  UJS.  and  Canada.    Found  also 
in  Japan  and  the  Himalayas.    June  to  Sept. 

2.  M.  Hypopitys,  L.  Fine-bap.  False  Beeoh  Drops.  A  more  or 
less  downy,  tawny,  or  reddish,  fleshy  plant,  with  stem  4'  to  6'  high,  scales 
for  leaves,  and  a  short,  close,  scaly  raceme  of  several,  usually  fragrant, 
ovoid  flowers  much  smaller  than  in  No.  1,  the  terminal  one  usually  6- 
merous,  the  others  3  to  4-merous,  the  flowers  nodding  at  first,  but  erect 
in  fruit.  Found  in  oak  and  pine  woods  from  Canada  to  Fla.  west  to 
Ore.,  but  very  rare,  compared  with  No.  1.  Found  also  in  Europe  and 
Asia.    June  to  Aug. 

Order  58.    PRIMULACEJE — Primrose  Family 

Herbs,  with  usually  radical  or  opposite,  sometimes 
whorled  or  alternate,  mostly  simple,  exstipulate  leaves, 
and  perfect,  mostly  regular  flowers,  sometimes  axillary 
and  solitary,  often  umbeled,  racemed,  or  solitary  at  the 
apex  of  a  scape.  Calyx  free  from  the  ovary,  or  very 
rarely  adherent,  usually  5  (4  to  9)  *cleft  or  -parted.  Co- 
rolla monopetalous,  rarely  polypetalous,  or  wanting.  Sta- 
mens 4  or  5,  on  the  tube  or  base  of  the  corolla,  opposite 
its  lobes.  Style  and  stigma  1.  Ovary  mostly  superior, 
1-celled,  with  a  free,  central  placenta.  Capsule  1-celled, 
many-seeded.  Widely  distributed,  mostly  of  the  northern 
hemisphere. 

Key  to  Genera 

a.  Ovary  entirely  free,    (b) 
a.  Ovary  partly  adherent    (h) 

b.  Capsule*  opening  by  valves  or  teeth,    (c) 

b.  Capsules  opening  by  a  Hd.    Flowers  axillary,    (g) 

c  Leaves  pectinate,  immersed.    Aquatics  .       •       •       •    HOTTtHUA    # 

c  Leaves  undivided,    (d) 

d.  Stemless  herbs.    Leaves  radical,    (a) 
d.  Leafy-stemmed  herbs,    (f) 

e.  Corolla  limb  spreading,  tube  eyllndrio PRIMULA      I 

c;  Corolla  limb  spreading,  tube  ovoid A1TDR&8ACB    # 

e.  Corolla  lobes  reflexed.    Stamens  exserted  •  DODBCATHBON    II 

e.  Corolla  lobes  reflexed.    Stamens  Included CfCLAMBV    * 

f .  Corolla  wanting.    Calyx  petaloid.    Leaves  opposite GLA&X    # 

f.  Corolla  7-parted.    Leaves  terminal,  apparently  whorled  TRIBNTALI8  III 

f.  Corolla  5  to  6-parted.   No  sterile  filaments.    Leaves  dotted .       .        LTSIMACHIA  IV 
f.  Corolla  6-parted.    Sterile  filaments  between  the  stamens  STBIROlfBMA    V 

g.  Leaves  opposite AKAGALLI8  YI 

g.  Leaves  alternate CBHTlfHCULU8    # 

h.  Corolla  bell-shaped,  5-parted.    Flowers  racemed.    Leaves  alternate  .      SAMOLUS    # 
*  Consult  a  fuller  flora. 

I.  PRfMULA,  L.  Primrose.  Cowslip.  Low,  mostly  Old 
World  perennials,  with  tufted,  radical,  veiny  leaves,  and  white, 
pink,  purple,  or  yellow, .  dimorphous  flowers,  mostly  in  an  in- 
volucrate  umbel  on  a  simple  scape.    Calyx  tubular,  funnel- 
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form  or  bell-shaped,  often  angled,  6-cleft,  persistent.  Corolla 
salver-form  or  often  funnel-form,  with  5  entire,  notched  or  bifid 
lobes.  Stamens  5,  included.  Capsule  ovoid,  oblong,  or  globose, 
many-seeded,  opening  at  the  top  by  5  valves  or  10  teeth. 

1.  P.  grandiflora,  Lam.  (P.  vulgaris,  Huds.)  Common  Primrose. 
A  European  and  British  plant,  common  in  gardens  in  many  varieties, 
with  numerous,  tufted,  obovate-oblong,  toothed,  rugose  leaves,  villous 
beneath,  sessile  or  tapering  to  a  slender  base,  0'  to  9*  long,  and  sessile  (or 
sometimes  short-scaped)  umbels  of  normally  pale  yellow  flowers  1'  or 
more  wide,  with  flat  limb,  on  slender  pedicels  about  as  long  as  the  leaves ; 
in  cultivation,  varying  to  all  shades  of  orange  and  red  to  white,  single  or 
double.    Calyx  5-angled,  with  acute  or  acuminate  lobes.    April. 

2.  P.  officinalis,  Jacq.  (P.  vbris,  L.)  Cowslip  Primrose.  Eng- 
lish Cowslip.  A  European  and  British  species,  with  hairy,  rugous,  oval 
or  oblong  leaves  abruptly  contracted  to  a  winged  petiole,  and  a  stout  scape 
6'  to  12'  high,  bearing  a  close  umbel  of  6  to  12  nodding,  bright  yellow 
flowers,  with  a  concave  or  cup-shaped  limb  6"  to  9"  wide,  an  orange 
throat,  and  a  tube  about  as  long  as  the  obtuse  or  half-acute  lobes  of  the 
large,  loose,  angular  calyx.     May,  June. 

3.  P.  elatior,  Jacq.  Ox  lip.  Oxlip  Primrose.  A  European  and 
British  species  similar  to  No.  2,  but  taller  (elatior),  the  scape  1°  high, 
with  larger  flowers,  opening  more  widely,  with  nearly  flat  limb  12"  to 
18"  across,  and  a  narrow  calyx  with  acuminate  lobes.  Regarded  as  inter- 
mediate between  Nos.  1  and  2.    April,  May. 

4.  P.  Polyanthus,  Hobt.  Polyanthus.  The  most  common  form  of 
hardy  American  garden  primroses,  in  several  varieties,  supposed  by  some  to 
be  a  hybrid  of  No.  2  or  3  above  with  No.  1,  and  by  others  as  a  development 
direct  from  No.  3  or  No.  1.  The  flowers  are  of  various  colors  or  parti- 
colored, in  an  erect  umbel  on  a  scape  much  exceeding  the  long  leaves.  Often 
called  Polyanthus  variabilis  in  horticultural  literature.     April,  May. 

5.  P.  Sinensis,  Sabine.  Chinese  Pbimrose.  A  soft-hairy,  winter- 
blooming  house  plant  from  China,  with  soft,  usually  limp,  long-petioled, 
deeply  7  to  0-lobed,  and  toothed  leaves,  and  several  erect  scapes,  each 
bearing  an  umbel  of  showy  flowers,  originally  white  or  pale  lilac,  now  of 
many  colors,  with  salver-form  corolla,  the  lobes  obcordate,  and  a  large, 
loose  calyx.    Many  varieties  in  cultivation.    Jan.  to  March. 

II.  DODECAtHBON,  L.  Smooth,  perennial  herbs,  with  fibrous 
roots,  oblong  or  spatulate,  radical  leaves,  an  erect,  simple,  naked 
scape,  and  a  terminal,  involuorate  umbel  of  showy  flowers  on 
slender,  drooping  pedicels,  which  become  erect  in  fruit.  Calyx 
5-parted,  segments  lanceolate,  reflexed.  Corolla  tube  very 
short,  limb  5-parted,  segments  long,  narrow,  and  reflexed. 
Stamens  5,  inserted  on  very  short  filaments  in  the  throat  of  the 
corolla.  Anthers  large,  acute,  connivent  in  a  slender  cone. 
Style  exserted.     Capsule  oblong-ovoid,  5-valved,  many-seeded. 

1.  D.  Meadia,  L.  Shooting  Star.  American  Cowslip.  Pride  op 
Ohio.  A  remarkably  handsome  plant,  of  moist  or  dry  cliffs  or  rocky 
soils  and  prairies  from  western  Pa.  to  Minn,  south  to  Ga.  and  Tex., 
with  entire  or  repandly  dentate  leaves  V  to  10'  long,  and  a  scape  1°  to  2° 
high,  with  an  umbel  of  9  to  20  rose-colored  or  white  flowers,  their  wing- 
like, reflexed  petals,  beak-like,  yellow  anthers,  and  curving  pedicels  strijc- 
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ingly  suggestive  of  one  of  its  common  names.    Highly  ornamented  in 
cultivation,  more  given  to  it  abroad  than  at  home.    May,  June. 

III.  TRIENTALIS,  L.  Chickweed  Wintbrgreen.  Low, 
smooth,  perennial  herbs,  with  filiform  rootstock,  erect,  slender, 
simple  stem,  a  few,  small,  scattered,  scale-like  leaves  below, 
a  whorl-like  cluster  of  nearly  sessile,  conspicuous  ones  at  the 
top,  and  one  or  more  delicate,  white  or  pink,  star-shaped  flowers 
on  very  slender  peduncles.  Calyx  and  corolla  mostly  7  (6  to  8) 
-parted,  spreading,  flat.  Stamens  7  (6  to  8).  Capsule  globose, 
6-valved,  many-seeded. 

The  only  species  besides  the  one  below  is  T.  Europaa,  found  In  like  latitudes  from 
Europe  to  northeastern  Asia  and  northwestern  America,  and  characterised  by  oblong' 
spatulaU,  obtuse  Uave;  and  flower*  often  pink, 

1.  T.  Americana,  Ph.  Star  Flower.  American  Chickweed  Win- 
tbrgreen.  An  interesting  little  plant,  found  in  damp,  cool  woods  from 
Me.  to  Minn,  south  to  Va.  and  111.,  with  stem  8'  to  9*  high,  almost  naked 
below,  bearing  at  the  top  a  cluster  of  4  to  8  unequal,  thin,  veiny,  shining, 
sessile  or  snort-petioled,  narrowly  lanceolate  leaves,  tapering  at  both  ends, 
3'  to  4'  long,  and  1  to  3  slender-peduncled,  star-shaped,  white  flowers.  Both 
this  and  T.  Europcea  are  in  ornamental  cultivation.    May,  June. 

IV.  LYSIMACHIA,  L.  Loosestrife.  Leafy-stemmed,  mostly 
perennial  herbs,  widely  distributed,  with  entire,  often  gland- 
ular-dotted leaves,  and  white,  yellow,  rose-colored,  rarely 
purple  or  blue  flowers,  in  our  species  yellow,  of  various  inflores- 
cence. Calyx  and  corolla  mostly  5  to  6-parted ;  corolla  rotate, 
segments  entire,  nearly  or  wholly  distinct,  convolute  in  bud. 
Stamens  5,  more  or  less  united  at  base,  often  unequal  in  length. 
Capsule  globous,  5  to  10-valved,  opening  at  the  top.  Seeds 
few  or  many. 

1.  L.  stricta,  Ait.  Bulb-bearing  Loosestrife.  A  smooth  peren- 
nial, with  erect,  simple  or  branched  stem,  1°  to  2°  high,  often  producing 
oblong  or  moniliform  bulblets  in  the  axils  after  flowering,  common  in 
low,  wet  grounds  from  Canada  to  Ga.  and  Ark.  Leaves  opposite,  rarely 
alternate,  lanceolate  or  oblong-lanceolate,  acute  at  both  ends,  1'  to  3' 
long,  sessile  or  nearly  so,  usually  black-dotted.  Flowers  yellow,  dotted 
or  streaked  with  purple,  3"  to  5"  wide,  on  slender  pedicels  6"  to  9"  long, 
in  a  bracted,  terminal  raceme  5'  to  12'  long,  or  2  or  3  together  in  the 
upper  axils.    Filaments  united  at  base,  2  long,  3  short.    July  to  Sept. 

2.  L.  quadrifolia,  L.  Focr-lbavbd  or  Whorled  Loosestrife.  A 
somewhat  hairy  perennial,  of  moist  or  sandy  soils  from  Canada  to  Ga. 
and  Ky.,  with  slender,  erect,  simple,  rarely  branched  stem,  18'  to  30'  high, 
whorled,  sessile  leaves,  usually  in  4's,  sometimes  in  5's,  rarely  in  3's,  6's, 
or  2's,  and  yellow  flowers  on  long,  filiform,  axillary,  solitary  peduncles. 
Leaves  ovate-lanceolate  or  lanceolate,  acute  or  acuminate,  2'  to  4'  long, 
usually  dotted.  Flowers  3"  to  6"  wide.  Corolla  and  stamens  as  in  No.  1. 
June  to  Aug. 

3.  L.  Nummularia,  L.  Moneywort.  Creeping  Loosestrife.  A 
smooth^  European  perennial,  common  in  rustic  vases  and  hanging  baskets, 
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somewhat  escaped  and  naturalized  in  moist  places  from  Me.  to  N.J.,  Pa., 
and  Ind.  Stems  weak,  trailing,  creeping,  often  2°  long,  and  rooting  at 
the  nodes.  Leaves  opposite,  short-petioled,  small,  roundish,  subcordate, 
obtuse,  and  glossy.  Flowers  bright  yellow,  8"  to  12"  wide,  on  solitary, 
axillary  peduncles.  The  horticultural  variety  aurea  has  the  leaves  partly 
or  wholly  bright  yellow.  Called  also  Herb  Tioopence,  Creeping  Jennie, 
etc.  A  serviceable  plant  for  carpeting  the  bare  ground  in  shady  places. 
June  to  Aug. 

V.  STEIRONEMA,  Rap.  Leafy-stemmed,  perennial,  North 
American  herbs,  sometimes  included  in  Lysimachia,  but  spe- 
cially distinguished  from  that  genus  by  its  5  awl-shaped,  sterile 
filaments  or  staminodia,  whence  its  name  (Steironema),  between 
the  fertile  stamens.  It  differs  also  in  having  dotle&s  leaves, 
floral  organs  in  5's,  and  each  corolla  segment  convolute  in  bud 
around  its  stamen.    Otherwise  nearly  as  in  Lysimachia. 

1.  S.  ciliatum,  Raf.  (Lysimachia  ciliXta,  L.)  Fringed  Loose- 
strife. A  plant,  mostly  smooth,  with  erect,  slender,  4-angled  stem,  2° 
to  4°  high,  simple  or  with  several,  opposite  branches,  common  in  low, 
moist  grounds  and  thickets,  in  gravelly  soils,  and  near  streams  from 
Canada  to  Ga.,  Ala.,  and  Neb.  Leaves  thin,  opposite,  upper  ones  some- 
times apparently  in  4's,  ovate  or  ovate-lanceolate,  2'  to  6'  long,  acute, 
with  rounded  or  heart-shaped  base,  on  long,  fringed  petioles,  whence  the 
specific  name  ciliatum.  Flowers  6"  to  12"  wide,  yellow,  opposite,  axil- 
lary, solitary,  on  nodding  peduncles  6"  to  24"  long.    June  to  Aug. 

VI.  ANAGALLIS,  L.  Pimpernel.  Low,  spreading  or  pro- 
cumbent, mostly  Old  World  and  annual  herbs,  with  angular 
stems,  opposite  or  whorled,  entire  leaves,  and  solitary,  pedun* 
cled,  axillary  flowers.  Calyx  6-parted.  Corolla  rotate,  deeply 
5-parted,  longer  than  the  calyx.  Stamens  5 ;  filaments  hairy. 
Capsule  globular,  thin,  circumscissile,  the  top  falling  off  like  a 
lid.    Seeds  many. 

1.  A.  arvlnsis,  L.  Common  or  Scarlet  Pimpernel.  Poor  Man's 
Weatherglass.  A  European,  procumbent,  simple  or  branched  annual, 
6'  to  20'  long,  naturalized  in  fields,  by  roadsides,  and  in  waste  places 
throughout  our  area,  in  Mexico,  and  on  the  Pacific  Coast,  with  opposite, 
or  rarely  ternate,  ovate,  sessile  leaves  6"  to  10"  long,  and  usually  red 
flowers,  sometimes  blue,  purple,  or  white,  2"  to  3"  wide,  on  slender 
peduncles  longer  than  the  leaves ;  opening  only  in  fair  weather  and  clos- 
ing by  2  p.m.  or  on  the  approach  of  foul  weather,  hence  one  of  its  popular 
names.    Petals  obovate,  obtuse,  crenate-glandular.    June  to  Aug. 


Order  59.      PLANTAGINACEJE  —  Plantain    Family 

A  family  of  fully  200  species  widely  distributed,  but 
with  the  exception  of  two  monotypic  genera,  LittoreTla 
and  Bougueria,  the  former  a  monoecious  plant,  the  Shore- 
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weed,  of  northern  lakes  in  Europe  and  America,  and  the 
latter  a  polygamous  one  confined  to  Peru  ;  they  are  all 
included  in  the  one  genus,  Plantago,  given  below. 

L  PLANTAGO,  L.  Plantain.  Ribwort.  Mostly  steinless 
herbs,  with  radical,  ribbed  leaves,  and  inconspicuous,  regular, 
spiked  or  capitate,  perfect  or  polygamous  flowers  on  scapes. 
Calyx  of  4,  or  apparently  3,  membranous,  imbricated,  persist- 
ent sepals.  Corolla  monapetalous,  thin,  scarious,  withering 
on  the  fruit;  border  4-toothed.  Stamens  4,  rarely  2,  on  the 
tube  of  the  corolla,  alternate  with  its  lobes ;  filaments  slender, 
usually  exserted,  sometimes  included;  anthers  versatile. 
Ovary  free,  2-celled,  or  falsely  3  to  4-celled ;  style  1,  filiform ; 
stigma  long,  hairy.  Capsule  membranous,  2-celled,  2  to  several- 
seeded,  opening  by  a  lid,  on  the  falling  of  which  the  loose 
partition  and  seeds  also  fall  out. 

1.  P.  major,  L.  Common  or  Greater  Plantain.  A  European,  peren- 
nial weed,  naturalized  everywhere  throughout  our  area  around  dwellings 
and  by  roadsides,  with  oval,  oblong,  or  ovate,  palmately  5  to  7 -ribbed 
leaves  on  channeled  petioles,  and  short,  cylindrical  scapes  2'  to  5'  high, 
each  supporting  its  greenish  or  whitish  flowers  in  a  long,  dense  spike 
8  to  6  times  as  long  as  the  scape.  Capsule  ovoid,  with  8  to  16  angled, 
reticulated  seeds.  Flowers  appearing  in  succession  all  summer ;  and 
proterogynous,  i.e.  the  style  projects  before  and  the  long-exserted  stamens 
after  the  opening  of  the  corolla.  The  plant  or  a  similar  one  is  indigenous 
from  Lake  Superior  northward,  but  that  our  weed  is  introduced  from 
Europe  is  corroborated  by  the  names  Englishman's  Foot  and  White 
Man's  Foot,  given  to  it  by  the  Indians. 

2.  P.  lanceolata,  L.  Riborass.  Uipplborass.  English  Plantain. 
A  European,  more  or  less  perennial  weed,  naturalized  throughout  our 
area  in  fields,  pastures,  and  grass  lands,  with  narrowly  lanceolate,  3  to  6- 
ribbed  leaves,  tapering  into  a  channeled  petiole,  and  tall,  angular  scapes 
9'  to  2CK  high,  bearing  each  its  brownish  flowers  in  a  short,  dense,  ovate  or 
it  length  cylindric  spike  V  to  2'  long.  Flowers  proterogynous,  as  in  No.  1. 
Capsules  oblong.    Seeds  2,  hollowed  on  the  face.    May  to  Oct. 


Order  60.    BIGNONIACEJE  —  Trumpet-flower 
Family 

Trees,  shrubs,  or  rarely  herbs,  often  twining  or  climb- 
ing, with  exstipulate,  usually  opposite,  mostly  compound 
leaves,  and  showy,  more  or  less  irregular,  monapetalous, 
5-parted  flowers  in  terminal  or  axillary  clusters.  Calyx 
inferior,  2-lipped.  Corolla  bell-shaped,  funnel-shaped, 
or  tubular,  6-lobed,  somewhat  2-lipped  or  irregular.  Sta- 
mens 2  or  4,  often  with  1  or  3  sterile  filaments,  inserted 
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on  the  corolla;  anthers  2-celled.  Ovary  free,  mostly 
2-celled,  with  a  fleshy  disk  beneath  a  long  style  and 
2-lobed  stigma.  Capsule  woody,  2-valved.  Seeds  few 
or  many,  large,  flat,  without  albumen.  Mostly  tropical 
plants. 

I.  BIGNONIA,  Toubn.  Woody,  American  climbers,  mostly 
tropical,  with  opposite,  mostly  compound  leaves,  usually  ter- 
minating in  a  tendril,  and  large,  showy  flowers.  Calyx  bell- 
shaped,  with  truncate,  undulate,  or  5-toothed  limb.  Stamens 
didynamous,  often  with  the  sterile  filament  of  a  fifth,  included. 
Capsule  long  and  narrow,  2-celled ;  the  valves  flattened  parallel 
with  the  partition.     Seeds  broadly  winged  laterally. 

I.  B.  capreolata,  L.  Cross-vine.  Tendriled  Trumpet  Flower. 
A  woody,  evergreen  vine,  of  moist  woods  and  rich  soils  from  Va.  to 
southern  111.  south  to  Fla.  and  La.,  with  smooth,  reddish-brown,  slender 
stem,  80°  to  50°  long,  climbing  over  bushes  and  up  tall  trees ;  the  stem 
showing  in  a  transverse  section  a  distinct  cross,  the  occasion  of  two  of  its 
common  names  Cross-vine  and  Quarter^vine.  Leaves  petioled,  with  a 
pair  of  lance-ovate  or  ovate,  cordate,  acuminate  leaflets  3'  to  V  long,  and 
a  terminal,  branched  tendril,  whence  its  specific  name  capreolata.  Pedun- 
cles 1'  to  2'  long,  2  or  3  together  in  the  axils,  each  bearing  a  single  red 
or  orange  flower,  with  tubular,  bell-shaped  corolla  2'  long.  Pod  flat, 
6'  to  V  long,  8"  to  9"  wide.  Seeds  many,  18"  wide,  with  broad  lateral 
wings,  and  narrow  ones  above  and  below.    April  to  June. 

II.  TECOMA,  Ju8S.  Woody  climbers,  with  aerial  rootlets,  or 
erect  shrubs,  sometimes  trees,  with  evergreen  or  deciduous, 
opposite,  odd-pinnate  or  digitately  compound,  sometimes 
simple  leaves,  and  large,  red,  orange,  yellow,  or  white  flowers 
in  terminal  panicles,  corymbs,  or  racemes.  Calyx  bell-shaped, 
5-toothed.  Corolla  funnel-form,  with  dilated  throat  and 
slightly  unequal,  5-lobed  limb.  Stamens  4,  didynamous,  with 
the  rudiment  of  a  fifth.  Anther  cells  2,  diverging.  Capsule 
elongated,  2-celled,  2-valved,  the  valves  convex  and  at  right 
angles  to  the  partition.  Seeds  with  broad,  translucent,  lateral 
wings. 

1.  T.  radlcans,  Juss.  Trumpet  Flowbr.  Trumpet  Creeper.  A 
vigorous,  woody  vine,  climbing  by  aerial  rootlets  as  high  as  20°  to  40°, 
when  finding  support,  otherwise  prostrate,  in  moist  woods  and  thickets 
and  along  rivers  from  southern  N.J.  and  Pa.  to  111.  south  to  Fla.  and  Tex., 
and  often  cultivated.  Leaves  petioled,  odd-pinnate,  10'  to  15'  long ;  leaf- 
lets  7  to  11,  ovate,  acuminate,  toothed,  2'  to  3'  long,  dark  green  above, 
pale  and  pubescent  beneath.  Flowers  on  short  pedicels  in  terminal  cor- 
ymbs, with  orange  and  scarlet,  tubular-funnel-form  corolla,  30"  to  86" 
long,  and  colored,  toothed  calyx  one  third  as  long.  Stamens  included. 
Pod  oblanceolate,  4'  to  &  long.    Seeds  many.    June  to  Aug. 
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2.  T.  grandiflbra,  Delauk.  Chinese  Trumpet  Flower.  A  smooth, 
half-hardy,  woody  climber  from  China  and  Japan,  with  few  aerial  rootlets 
or  none.  Leaves  odd-pinnate ;  leaflets  7  to  9,  ovate-lanceolate,  acuminate, 
serrate,  smooth  beneath,  18"  to  30"  long.  Flowers  in  terminal  racemes 
or  panicles,  with  rich  scarlet,  bell-shaped  corolla  2'  wide,  the  tube  little, 
if  any,  longer  than  the  calyx,  deft  to  the  middle.    July. 

3.  T.  Capensis,  Lindl.  Cape  Honeysuckle.  A  smooth,  greenhouse 
climber  from  the  Cape  of  Good  Hope  (Capensis),  with  the  orange-scarlet 
flowers  in  dense,  peduncled,  terminal  racemes.  Leaves  odd-pinnate  ;  leaf- 
lets 7  to  9,  roundish-ovate,  acute,  coarsely  serrate,  2'  long.  Corolla  long- 
tubular,  incurved,  2'  long,  with  a  4-parted  limb  and  exserted  stamens  and 
style. 

III.  CATALPA,  Scop.  Catalpa.  Indian  Bean.  Trees, 
with  opposite  or  rarely  ternately-whorled,  simple,  petioled 
leaves,  and  large,  handsome  flowers  in  large,  terminal  panicles. 
Calyx  2-parted.  Corolla  bell-shaped,  with  inflated  tube  and 
irregularly  spreading,  5-lobed,  2-lipped  limb.  Stamens  2,  fer- 
tile, sometimes  4;  the  other  3  or  1  rudimentary.  Capsule 
linear,  nearly  cylindrical,  very  long,  slender,  2-celled,  the  valves 
at  right  angles  to  the  partition.  Seeds  flat,  with  large,  lateral, 
fringed  wings. 

1.  C.  bignonioldes,  Walt.  Common  Catalpa.  A  large  tree,  40°  to 
60°  high,  native  in  the  Southern  States,  but  extensively  cultivated  and 
escaped  as  far  north  as  Pa.  and  N.Y.,  with  usually  a  short,  thick  trunk, 
widely  spreading  branches,  thin,  flaky,  light-brown  bark,  broadly  ovate- 

*  cordate,  acuminate,  ill-scented  leaves  6'  to  12'  long,  pubescent  beneath, 
on  stout  petioles,  and  a  great  profusion  of  many-flowered,  erect,  thyreoid 
panicles  8'  to  10'  long.  Flowers  white,  12"  to  18"  long,  mottled  within 
with  yellow  and  violet  spots.  Pods  10'  to  12'  long,  4"  to  6"  thick.  June, 
July. 

2.  C.  speciosa,  Warder.  Catawba  Tree.  A  tree,  of  rich  wood- 
lands from  southern  Ind.,  111.,  and  Mo.  to  Tenn.  and  Ark.,  and  also  culti- 
vated, similar  to  the  preceding,  possibly  a  mere  variety,  but  much  larger, 
with  thick,  rough  bark,  leaves  not  ill-scented,  the  panicles  few-flowered, 
corolla  little  mottled  within,  and  the  pods  longer  and  thicker,  107  to  20* 
long,  8"  to  10"  thick.    May,  June. 


Order  61.    LOGANIACEJE  —  Logania  Family 

Herbs,  shrubs,  or,  within  the  tropics,  trees,  some  climb- 
ing, with  opposite,  sometimes  whorled,  entire,  simple 
leaves,  stipules  or  stipular  lines  or  membranes  between 
the  petioles,  and  regular,  perfect,  4  to  5-parted,  monopet- 
alous  flowers  of  various  colors  and  inflorescence.  Calyx 
inferior.  Stamens  4  to  5,  inserted  on  the  tube  or  throat 
of  the  corolla,  alternate  with  its  lobes.  Style  1 ;  stigmas 
as  many  as  the  cells  of  the  free  ovary.     Fruit  a  2-celled, 
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many-seeded  capsule,  as  in  our  species,  or  a  berry,  or  a 
drupe.    Seeds  albuminous. 

The  family  resembling  and  sometimes  appended  to  Rubidcta,  is  separated  from  it  by 
its  free  ovary,  and  is  closely  related  also  to  Apocynacea,  GentianacM,  and  Scrophulari- 
acem.  It  belongs  chiefly  to  warm  and  tropical  regions  with  generally  poisonous  properties, 
Stri/chno*  Nwe-V6mica%  an  East  Indian  tree  yielding  strychnine,  and  two  other  species  of 
Guiana  and  Java  respectively  furnishing  the  natives  with  deadly  poisons  for  their  arrows. 

Key  to  Genera 

Woody  vines.    Corolla  funnel-form GBL8KMIUM      I 

Herbs.    Corolla  tubular SPIGBLIA    II 

I.  GELSEMIUM,  Juss.  Smooth,  woody,  twining  plants,  with 
thin,  opposite  leaves,  their  petioles  connected  by  a  transverse, 
stipular  line,  and  large,  yellow  flowers  in  small,  axillary  or 
terminal  cymes.  Calyx  5-parted.  Corolla  funnel-form,  with 
5  short,  rounded  lobes,  imbricated  in  the  bud.  Stamens  5,  on 
the  tube  of  the  corolla ;  anthers  sagittate.  Style  long,  filiform ; 
stigmas  2,  each  2-parted ;  ovary  2-celled.  Pod  oval,  septici- 
dally  2-valved,  each  valve  2-cleft  at  the  top,  flattened  contrary 
to  the  partition.     Seeds  several  in  each  cell,  winged. 

A  Chinese  species  with  flowers  in  terminal  cymes  is  the  only  one  known  besides  the 
one  below. 

I.  G.  semplrvirens,  Ait.  Yellow  Jessamine.  Carolina  or  False 
Jasmine.  A  handsome,  woody  vine,  common  in  low  grounds,  woods, 
and  thickets,  and  on  banks  of  streams  from  eastern  Va.,  mostly  near  the 
coast,  to  Fla.  and  Tex.,  with  smooth,  slender  stem,  sometimes  20°  long, 
trailing  on  the  ground  or  climbing  over  bushes  and  low  trees,  and  with 
shining,  coriaceous,  evergreen,  lanceolate  to  ovate,  short-petioled  leaves 
2'  to  3'  long,  and  numerous,  golden-yellow,  fragrant,  dimorphous  flowers 
on  short,  scaly-bracted  pedicels  in  axillary  clusters.  Corolla  12"  to  18" 
long.    March  to  May. 

II.  SPIGELIA,  L.  American  herbs,  rarely  somewhat 
shrubby,  with  opposite,  entire  leaves,  and  small  or  elongated, 
red,  yellow,  or  purplish  flowers,  usually  in  1-sided  spikes. 
Calyx  5-parted ;  lobes  narrow.  Corolla  tubular,  5-lobed,  valv- 
ate  in  bud.  Stamens  5,  on  the  tube  of  the  corolla.  Capsule 
flattened  contrary  to  the  partition,  2-oelled,  twin.  Seeds  few, 
wingless. 

1.  S.  Marilandica,  L.  Indian  or  Carolina  Pink.  A  handsome,  dark- 
green  herb,  of  rich  woods,  from  N.J.  to  HI.  south  to  Fla.  and  Tex.,  with 
slender,  erect,  4-angled,  tufted  stems,  6'  to  18'  high,  mostly  simple  and 
smooth,  from  a  perennial  root,  thin,  ovate-lanceolate,  acute,  sessile,  oppo- 
site leaves  3'  to  4'  long,  and  a  short,  simple,  or  forked  spike  of  3  to  8 
scarlet  and  yellow  flowers.  Corolla  somewhat  club-shaped,  18"  to  24" 
long,  scarlet  without,  yellow  within ;  lobes  lanceolate ;  tube  4  times  as 
long  as  the  calyx.  A  well-known  anthelmintic,  called  also  Worm  Grass 
and  Pinkroot,  often  cultivated  for  ornament,    May  to  July. 
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Order  62.    SCROPHULARIACE.fi  —  Figwort  Family 

Herbs,  rarely  shrubs  or  small  trees,  with  alternate  or 
opposite,  exstipulate  leaves,  and  perfect,  irregular,  mono- 
petalous  flowers  in  axillary  or  terminal  racemes  or  pani- 
cles. Calyx  free,  persistent,  of  5,  rarely  4,  teeth  or  lobes. 
Corolla  with  2-lipped  or  nearly  regular  limb,  the  lobes 
imbricated  in  the  bud.  Stamens  inserted  in  the  tube  of 
the  corolla,  usually  didynamous,  often  only  2,  rarely  5 
perfect,  1  or  3  usually  sterile  or  rudimentary.  Ovary 
free,  2-celled,  style  1,  stigma  2-lobed.  Fruit  a  2-celled, 
many-seeded  capsule,  with  axile  placentae  and  albuminous 
seeds.     A  large  family  widely  distributed. 

Key  to  Genera 

1.  Exotic  trees,  with  violet  flowers  in  large,  terminal  panicels .       .  PAUL0WH1A  VII 
1.  Herbs.    (2) 

2.  Corolla  somewhat  regular,  not  strikingly  2-ltpped.    (8) 
8.  Corolla  decidedly  irregular  and  strikingly  2-lipped.    (5) 

3.  Corolla  rotate.    Stamens  5,  perfect VBRBASCUM  I 

8*  Corolla  rotate,  rarely  tubular.    Stamens  2,  perfect .       .       VERONICA  X 
8.  Corolla  tubular,  bell-shaped  or  funnel-form.    Stamens  4,  perfect.    (4) 

4.  Leaves  alternate.    Flowers  in  a  long,  terminal  raceme        .       .       DIGITALIS  IX 

4.  Leaves  mostly  opposite.    Flowers  yellow DASYSTOMA  XI 

4.  Leaves  mostly  opposite  and  slender.    Flowers  mostly  purple     .       GBRARDIA  XII 

5.  Corolla  spurred  at  the  base.    Stamens  4         •       •       .       •       .   LINARIA  II 

5.  Corolla  saccate  at  the  base.    Stamens  4  .        .        .        .       ANTIRRHINUM  III 

5.  Corolla  neither  spurred  nor  saccate.    Perfect  stamens  4.    (6) 

6.  A  fifth  distinct  filament,  as  long  as  the  others,  often  bearded       PENTSTEMON  VI 

6.  A  fifth  distinct  filament,  shorter  thaa  the  others  and  smooth                CHELONB  V 

6.  A  fifth  filament  represented  by  a  distinct  scale     •       .       .      8CR0PRULARIA  IV 

6.  No  fifth  filament,  or  minute.    (7) 

7.  Leaves  opposite.    Calyx  prismatic,  5-angled  ....         HIMULUS  VIII 

7.  Leaves  opposite.    Calyx  bell-shaped,  4-cleft  .       .       .       MBLAMPYRUM  XV 

7*  Leaves  alternate.    Leafy  bracts  conspicuously  colored         .    CASTILLEJA  XIII 

7*  Leaves  mostly  alternate.    Leafy  bracts  not  colored       .       .  PBDICULARIS  XIV 

L  VERBASCUM,  L.  Mullein.  Old  World  herbs,  mostly 
biennial  and  woolly,  tall  and  erect,  with  coarse,  alternate 
leaves,  stem  ones  sessile  or  decurrent,  and  yellow,  brown,  red, 
purple,  or  rarely  white  flowers  in  terminal  spikes,  racemes,  or 
panicles.  Calyx  5-parted.  Corolla  rotate;  lobes  5,  broad, 
rounded,  slightly  unequal.     Stamens  5,  perfect ;  filaments,  at  s 

least  the  3  upper,  woolly.     Capsule  ovoid  or  globose,  many-        / 

seeded. 

f 

Leaves  decurrent.    Flowers  yellow,  in  a  loflgr,  thick  spike '  No.  1 

Leaves  not  decurrent    Flowers  white,  yellow,  or  purple,  In  racemes     •       •       •       No*  * 


Digitized  by  VjOOQ IC 


256  ORDER  62.     SCROPHULARIACEiE 

1.  V.  Thipsus,  L.  Common  Mullein.  A  European  weed,  densely 
woolly  throughout,  naturalized  and  common  in  fields  and  waste  places 
from  Me.  to  Minn,  south  to  Fla.  and  Kan. ,  with  a  simple,  stout,  tall,  and 
upright  stem,  2°  to  6°  high,  winged  by  the  Recurrent,  oblong,  acute  leaves, 
and  a  dense,  elongated,  terminal  spike,  sometimes  several  spikes,  of  yel- 
low, rarely  white  flowers  8"  to  12"  wide,  the  8  upper  stamens  woolly, 
the  2  lower  smooth. 

Though  regarded  generally  at  a  homely  and  useless  weed,  it  is  nevertheless  interesting, 
as  evinced  by  its  numerous  names,  some  of  them  indicating  uses  dating  back  to  Greek  and 
Roman  times.  Native  also  of  Asia.  Of  more  than  twenty  English,  common  names  are 
Bullock's  Lungwort,  Hig4aper%  Hag-tapir,  Candlewick,  AdanCe  Flannel,  Velvet  Dock, 
etc.    June  to  Sept. 

2.  V.  Blattaria,  L.  Moth  Mullein.  A  European  weed,  naturalized 
as  extensively  as  No.  1,  with  a  slender,  erect,  smoothish,  usually  simple 
stem,  1°  to  8°  high,  oblong,  ovate,  or  lanceolate,  dentate,  smooth  leaves, 
upper  ones  sessile  or  clasping,  lower  ones  petioled,  and  a  loose  raceme  1° 
to  2°  long,  of  yellow  or  white  and  purple-tinged  flowers  10"  to  12"  wide, 
on  spreading  pedicels  6"  to  12"  long,  the  unequal  stamens  all  clothed  with 
violet  wool.  Capsule  depressed-globular,  exceeding  the  calyx.  Called 
Moth  Mullein  from  its  being  frequented  by  moths.  So  also  Blattaria, 
its  old  Latin  name,  from  blatta,  a  moth.    June  to  Nov. 

IL  UNArIA,  Juss.  Toadflax.  Low  herbs,  sometimes 
somewhat  shrubby,  mostly  Old  World  and  extrartropical,  with 
alternate,  opposite,  or  whorled  leaves,  and  yellow,  white,  blue, 
or  purple  flowers,  solitary  and  axillary,  or  in  terminal  spikes 
or  racemes.  Calyx  5-parted.  Corolla  personate ;  upper  Up  ex- 
terior in  the  bud,  2-lobed,  reflexed ;  lower  lip  34obed,  with  a 
prominent  palate  often  closing  the  throat;  tube  inflated,  spurred 
at  the  base.  Stamens  4,  didynamous,  included,  ascending  in 
pairs.    Capsule  opening  by  slits  or  pores  near  the  top. 

1.  L.  vulgaris,  Mill.    Yellow  Toadflax.    Butter  and  Boos.    A 

pale  green,  somewhat  glaucous,  Old  World  perennial,  widely  naturalized 
in  temperate  regions  and  a  very  common  weed  from  Canada  to  Va.  and 
Neb.,  with  a  short  rootstock,  underground  runners,  and  slender,  erect, 
smooth,  very  leafy  stems,  1°  to  2°  high,  terminating  in  very  showy,  dense, 
spicate  racemes  of  light  yellow  and  orange  flowers.  Leaves  sessile,  linear 
or  nearly  so,  entire,  9"  to  18"  long.  Corolla  10"  to  15"  long,  with  throat 
closed  by  the  orange-colored  palate;  spur  slender,  awl-shaped.  Under 
cultivation,  rarely  in  its  wild  forms,  an  abnormal  return  to  regularity  and 
symmetry,  called  the  "  Peloria  state,"  occurs  in  this  species,  in  which 
there  are  6  spurs  or  none,  and  a  regular,  6-lobed  limb.    June  to  Oct. 

2.  L.  Canadensis,  Dumont.  Blue  or  American  Toadflax.  A 
smooth,  green  biennial  or  annual,  common  in  dry  soils  throughout  our 
area,  with  slender,  erect  or  ascending,  nearly  simple  stems,  6'  to  24'  high, 
scattered,  linear  leaves  6"  to  12"  long,  and  small,  blue  or  violet  flowers 
3"  to  4"  long,  in  loose,  terminal  racemes.  Pedicels  erect,  not  longer  than 
the  curved  spur  of  the  corolla.  Throat  closed  by  the  whitish  palate. 
Scions  procumbent    June  to  Sept. 

•^  3.  L.  Cymbalaria,  Mill.  Kenilworth  Ivt.  A  smooth  and  delicate, 
flfcjje,  trailing  perennial  from  Europe,  often  cultivated  in  hanging  baskets 
or  jp  odd  corners  of  greenhouses,  with  rooting  branches,  mostly  alternate, 
cor,date-orbicular,  or  renif  orm,  6  to  7-lobed  leaves  on  slender  petioles,  and 
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pale  blue  flowers  with  yellowish  throat  and  short  spur,  on  slender,  axil- 
lary peduncles.  One  variety  has  white  flowers ;  another,  variegated  leaves. 
Called  also  Ivy-leaved  Toadflax  and  Mother  of  Thousands.  A  continuous 
bloomer  from  spring  to  autumn. 

4.  L.  triornithophora,  Willd.  Thebb  Birds.  A  curious,  smooth, 
glaucous  perennial  from  Spain  and  Portugal,  2°  to  8°  high,  with  ovate- 
lanceolate,  acute  leaves,  in  3's  and  4's,  and  slender-peduncled,  purple 
flowers  1'  long,  with  orange  palate  and  long  spur,  usually  in  whorls  of  8, 
suggestive  of  the  common  and  specific  names,  the  latter  signifying  bear* 
ing  three  birds.    June  to  Sept 

m.  ANTIRRHINUM,  L.  Snapdragon.  Chiefly  Old  World, 
annual  or  perennial  herbs,  rarely  shrubs,  of  warm  and  temper- 
ate regions,  with  lower  leaves  usually  opposite,  upper  alternate, 
and  flowers  in  terminal  racemes,  or  axillary  and  solitary,  with 
red,  purple,  yellow,  or  white,  personate  corolla,  distinguished 
from  that  of  Linaria  by  its  saccate  or  gibbous  base  without  a 
spur.  Calyx  5-parted  or  5-sepaled.  Corolla  with  throat  closed 
by  prominent  palate;  upper  lip  bifid,  reflexed;  lower  trifid. 
Stamens  and  capsule  as  in  Linaria. 

1.  A.  ma  jus,  L.  Common  or  La  rob  Snapdragon.  A  common,  gar- 
den perennial  from  Europe,  somewhat  escaped  to  roadsides  in  the  Atlan- 
tic States,  with  simple  or  branched  stem,  1°  to  8°  high,  smooth  below, 
glandular  downy  in  the  raceme.  Leaves  smooth,  lanceolate  or  oblong, 
acute  at  each  end,  entire,  1'  to  3'  long,  on  short  petioles.  Flowers  12"  to 
18"  long,  ranging  in  color  from  purplish-red,  with  yellow  palate,  to  scar- 
let, pink,  and  white,  with  long  tube  and  spreading,  irregular  lobes,  on 
stout  pedicels  in  a  long,  terminal  raceme.  Double  forms  occur.  June  to 
Sept. 

IV.  SCROPHULIrIA,  L.  Figwobt.  Chiefly  rank  and 
homely,  perennial,  extra-tropical  herbs,  of  the  northern  hemi- 
sphere, mostly  European,  with  usually  large  and  opposite  leaves 
and  small,  inconspicuous,  greenish-purple  or  yellow  flowers  in 
loose  cymes  in  a  terminal  panicle.  Floxoers  proterogynous,  i.e. 
pistils  maturing  before  the  stamens.  Calyx  5-parted.  Corolla 
irregular ;  tube  ventricous,  subglobose,  or  oblong ;  limb  with  2 
erect  lobes  longer  than  the  2  lateral,  ascending,  and  the  1  lower, 
spreading  or  reflexed  ones.  Stamens  4,  perfect,  didynamous,  with 
a  scale-like  rudiment  of  a  fifth  in  the  throat.    Capsule  ovoid. 

1.  S.  nodosa,  L.,  Var.  Marilandica,  Gray.  Common  Fiowort.  A 
smooth  perennial,  of  woods  and  thickets  from  N.Y.  to  Kan.  south  to  Va. 
and  Tenn.,  or  perhaps  to  Fla.  and  Tex.,  with  slender,  Wangled  and 
grooved,  erect,  widely  branched  stem,  3°  to  0°  high,  smooth,  thin,  ovate, 
ovate-oblong,  or  lanceolate,  acute,  serrate  leaves,  narrowed,  rounded, 
truncate  or  subcordate  at  base,  3'  to  V  long,  on  rather  long,  slender 
petioles  and  numerous  greenish-purple  flowers  3"  to  4"  long,  in  along  nar- 
row, terminal,  thyreoid  panicle.    Broctlets  mostly  opposite.    Corolla  dull 
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green  outside,  shining,  brownish-purple  within.     Sterile  stamen  deep 
purple,    June  to  Oct. 

2.  S.  leporilla,  Bicknell.  Hare  Figwort.  A  plant  of  woods  and 
roadsides  from  Conn,  to  Minn,  south  to  Va.  and  Neb.,  possibly  farther 
south,  similar  to  No.  1,  but  with  the  stem  viscid-glandular  above  and  not 
grooved,  mostly  simple  or  little  branched,  the  leaves  short-petioled  and 
toarsely  toothed,  and  the  flowers.  4"  to  6"  long,  with  corolla  shining  greet, 
and  purple  outside  and  dull  within.  The  sterile  stamen  greenish-yellow. 
BracUets  usually  alternate.    May  to  July. 

Y.  CHELONE,  L.  Turtlehead.  Snakehead.  Smooth, 
perennial,  North  American  herbs,  nearly  allied  to  Pentstemon^ 
with  erect,  simple  or  branched  stem,  opposite,  sharply  serrate 
or  dentate  leaves,  and  large,  white,  purple  or  purplish  flowers, 
in  dense  terminal  or  axillary  spikes,  or,  in  the  Pacific  Coast 
species,  in  a  loose  panicle.  Calyx  of  5  imbricated  sepals  with 
3  bracts  at  the  base.  Corolla  inflated-tubular,  2-lipped,  the 
mouth  slightly  open;  upper  lip  concave,  notched  or  entire 
exterior  in  the  bud;  lower  3-lobed,  spreading,  woolly  in  the 
throat.  Stamens  included,  4  perfect,  didynamous,  with  woolly 
filaments,  and  woolly,  heart-shaped  anthers;  a  fifth  filament 
smooth,  shorter,  abortive.    Pod  ovoid.    Seeds  flattened,  winged. 

4  species,  8  of  eastern  and  1  of  western  North  America. 

1.  C.  glabra,  L.  A  common  plant  by  brooks  and  in  wet  places 
throughout  our  area,  with  mostly  simple  stem,  1°  to  3°  high,  dark  green, 
oblong-lanceolate,  acuminate  leaves  3'  to  6'  long,  with  low,  appresBed, 
sharp  teeth,  the  base  usually  narrowed  to  a  very  short  petiole,  and  white 
or  pinkish  flowers,  V  long,  in  a  dense  spike,  with  the  bracts  glabrous,  i.e. 
not  fringed  as  in  the  other  two  eastern  species.  The  generic  and  vernacu- 
lar names  refer  to  the  shape  of  the  corolla.    Aug.,  Sept 

VI.  PENTSTEMOrT,  L.  Pentstemon.  Beard  Tongue. 
Herbaceous,  rarely  somewhat  shrubby  perennials,  with  one 
exception  all  North  American,  with  simple  stems,  or  branched 
only  from  the  base,  mostly  opposite  leaves,  and  usually  showy, 
purple,  blue,  red,  or  white  flowers  in  terminal  thyrses,  panicles, 
or  racemes.  Calyx  5-parted.  Corolla  with  elongated,  more  or 
less  inflated  tube,  2-lobed  upper  and  3-lobed  lower  lip.  Sta- 
mens 5,  included,  4  perfect,  didynamous,  the  fifth  sterile,  but 
conspicuous,  about  as  long  as  the  others  and  often  bearded, 
whence  the  botanical  and  common  names  above.  Stigma  capi- 
tate.   Seeds  wingless. 

Exoept  one  in  northeastern  Asia  and  sereral  In  the  cooler  parts  of  Mexloo,  all  the  spe- 
cies, about  100,  many  of  them  in  ornamental  cnltiratlon,  belong  to  the  U.S.  and  Canada, 

1.  P.  pubtscens,  Solander.  Hurt  Pentstemon  or  Beard  Tongue. 
A  more  or  less  pubescent  plant,  with  slender,  erect  stem,  1°  to  2°  high, 
common  on  banks,  bluffs,  and  on  dry  or  rocky  ground  throughout  our 
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area,  and  often  cultivated.  Leaves  denticulate  or  entire,  2'  to  4'  long, 
radical  ones  ovate  or  oblong,  petioled ;  upper,  cauline  ones  opposite, 
lanceolate,  sessile  or  somewhat  clasping.  Flowers  1'  long,  in  a  narrow, 
loose,  thyreoid,  glandular-pubescent  panicle,  on  peduncles  2'  to  8'  long, 
and  pedicels  9"  to  12"  long.  Corolla  bluish-purple  or  partly  whitish; 
tube  gradually  and  moderately  dilated;  throat  nearly  closed  by  the  bearded 
palate.    Sterile  filament  densely  bearded  on  its  upper  half.    May  to  July. 

2.  P.  laevigatas,  Solandbr.  Smooth  Pkntstbmon  or  Beard  Tongue. 
A  smooth,  more  or  less  glaucous  plant,  of  rich  or  moist  soils  in  woods 
and  thickets  from  Pa.  to  Fla.  west  to  Ky.  and  La.,  with  tall,  slender 
stem,  2°  to  3°  high,  smooth  up  to  the  glandular  inflorescence.  Leaves 
denticulate,  2'  to  5'  long,  rather  firm,  purplish,  and  glossy ;  lower  and 
radical  ones  oval  or  oblong,  obtuse,  narrowed  into  a  winged  petiole; 
upper  cauline,  ovate-lanceolate,  sessile  or  somewhat  clasping.  Flowers 
pale  blue  to  white,  in  a  loose,  thyreoid  panicle  broader  than  in  No.  1,  on 
very  short  pedicels  or  sessile.  Corolla  8"  to  12"  long;  tube  gradually 
and  uHdely  dilated  to  funnel-form  ;  throat  wide  open,  beardless.  Sterile 
filament  thinly  bearded.    May  to  July. 

3.  P.  Digitalis,  Nutt.  Foxglove  Pentstemon  or  Beard  Tongue. 
A  species  similar  to  No.  2,  by  some  regarded  as  a  mere  variety  of  it, 
occurring  in  rich  soils  from  Pa.  westward  to  Iowa,  Mo.,  and  Ark.,  or  still 
farther  south,  with  a  rather  stout  stem,  4°  to  5°  high,  smooth  up  to  the 

flandular  inflorescence.  Flowers  larger  than  in  No.  2,  on  pedfcels  1"  to 
"  long.  Corolla  nearly  or  entirely  white,  12"  to  15"  long;  the  tube 
abruptly  and  widely  dilated  to  bell-shaped;  throat  open,  beardless.  Ster- 
ile filament  thinly  bearded.    June,  July. 

4.  P.  barbatus,  Nutt.  Bearded  Pentstemon  or  Beard  Tongue. 
A  smooth,  somewhat  glaucous  and  showy  plant,  of  Mexico  and  Col.,  long 
common  in  gardens,  with  slender,  erect  stems,  3°  to  4°  high,  pale,  firm, 
entire,  sessile,  lanceolate  to  linear  leaves,  radical  ones  oblanceolate  to 
spatulate,  and  light  pink  to  scarlet,  drooping  flowers,  on  2  to  3-flowered 
peduncles,  in  a  narrow,  loose  panicle.  Corolla  tubular,  slender,  12"  to 
13"  long,  with  bearded  (barbatus)  throat,  erect,  concave,  somewhat  2- 
lobed  upper  lip,  and  the  lower  of  3  reflexed,  oblong  lobes.  Sterile  fila- 
ment beardless,  or  sometimes  bearded  (?). 

5.  P.  grandifl6ru8,  Nutt.  Large-flowered  Pentstemon  or  Beard 
Tongue.  A  smooth  and  very  glaucous  plant,  of  the  prairies  from  Wis. 
to  Minn,  and  S.  Dak.  to  111.  and  Kan.,  and  often  cultivated,  with  stout 
stem,  2°  to  4°  high,  and  thick,  entire,  broad,  obtuse  leaves  1;  to  2'  long ; 
radical  ones  obovate,  petioled  ;  lower  cauline,  broadly  ovate  or  oval  and 
sessile  ;  upper  and  floral  nearly  orbicular  and  clasping.  Flowers  on  short 
pedicels  in  a  raceme-like,  leafy-bracted  thyrse.  Corolla  18"  to  24"  long, 
lilac-purple,  oblong-bell-shaped,  with  slightly  2-lipped,  almost  equally 
6-lobed  limb.  Sterile  filament  naked,  with  a  minutely  bearded  hook  at 
the  top.    June  to  Aug. 

VII.  PAULOWNIA,  Sieb.  and  Zuco.  Chinese  and  Japanese 
trees,  with  spreading  branches,  large,  opposite  leaves,  and 
showy  flowers  in  terminal  panicles.  Calyx  bell-shaped,  6-lobed. 
Corolla  tubular,  elongated,  slightly  curved,  dilated  above,  with 
5-lobed,  spreading,  oblique  limb.  Stamens  4,  didynamous,  in- 
eluded.  Capsule  ovoid,  opening  loculicidally ;  seeds  smteX 
winged. 

Three  speeles  now  known,  the  third  reported  a  magnificent  evergreen  of  eonthers  Cbina- 
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1.  P.  imperialis,  Sibb.  and  Zugc.  (P.  toment6sa,  Baill.)  A 
handsome,  ornamental,  half-hardy  tree,  somewhat  escaped  from  cultiva- 
tion in  southern  N.Y.,  N.J.,  and  southward,  resembling  the  Catalpa  in 
habit  and  foliage,  with  stout,  spreading  branches,  broadly  ovate-cordate, 
entire,  or  sometimes  3-lobed,  dull  green  leaves,  downy  above,  tomentous 
beneath,  on  long  petioles,  and  fragrant,  pale  violet  flowers  24"  to  30" 
long,  on  stout  pedicels,  in  erect,  terminal  panicles  6'  to  10'  long,  opening 
before  the  leaves.  Calyx  and  pedicels  rusty- woolly.  Pod  ovoid,  pointed, 
1'  to  2'  long.    April  to  June. 

VIII.  MIMULUS,  L.  Monkby  Flower.  Erect  or  decum- 
bent herbs,  rarely  shrubby,  with  opposite,  simple,  entire  or 
toothed  leaves,  and  usually  showy  flowers,  solitary  and  axil- 
lary, or  becoming  racemed  by  the  change  of  the  upper  leaves 
to  bracts.  Calyx  prismatic,  5-angled,  5-toothed.  Corolla  tubu- 
lar, limb  2-lipped,  upper  lip  with  2  erect  or  reflexed  lobes, 
lower  with  3  spreading  ones.  Stamens  4,  didynamous.  Stigma 
2-lobed.     Capsule  oblong  or  linear,  opening  loculicidally. 

Widely  distributed  in  extra-tropical  countries ;  but  totally  absent  from  Europe  and  the 
whole  Mediterranean  region. 

1.  M.  rlngens,  L.  Square-stemmed  Monkey  Flower.  A  perennial 
herb,  common  in  wet  and  muddy  places  along  ditches  and  small  streams 
from  Me.  to  Minn,  south  to  Va.,  Tenn.,  and  Tex.,  with  erect,  smooth, 
square  stem,  2°  to  3°  high,  pinnately  veined,  lanceolate,  acute,  serrate, 
sessile  or  clasping  leaves  2'  to  4'  long,  and  solitary,  blue  or  violet,  rarely 
white  flowers  12"  to  18"  long,  on  slender,  axillary  peduncles  longer  than 
the  flower.  Corolla  yellow  within,  the  lips  ringent,  but  the  throat  closed. 
Calyx  tube  nearly  as  long  as  that  of  the  corolla,  the  teeth  long  and  tapering. 
July  to  Sept. 

2.  M.  alatus,  Ait.  Winged  Monkey  Flower.  A  plant  ranging 
from  Conn,  to  111.  south  to  Ga.  and  Tex.  Similar  to  the  preceding  in 
habitat,  size,  and  most  other  characteristics,  but  most  clearly  distinguished 
from  it  by  having  the  stem  slightly  winged  at  the  corners,  the  leaves 
tapering  at  base  to  a  petiole,  the  peduncles  shorter  than  the  calyx,  and 
the  teeth  of  the  calyx  short  and  abruptly  pointed.  Leaves  ovate.  July 
to  Sept. 

IX.  DIGITALIS,  L.  Foxglove.  Old  World,  biennial  or 
perennial  herbs,  with  erect,  usually  simple  stems,  alternate, 
toothed  or  entire  leaves,  and  large,  purple,  yellowish,  or  white, 
drooping  flowers,  in  a  long,  terminal,  sometimes  one-sided 
raceme.  Calyx  5-parted,  segments  unequal.  Corolla  obliquely 
bell-shaped,  with  short,  obliquely  4-lobed  limb,  the  upper  lobe 
notched.  Stamens  4,  didynamous.  Pod  ovoid,  opening  septi- 
cidally. 

1..  D.  purpurea,  L.  Common  or  Purple  Foxglove.  An  ornamental, 
pubescent,  European  biennial  or  perennial,  very  common  in  gardens,  with 
erect,  stout  stem,  2°  to  4°  high,  oblong,  rugose,  crenate  leaves,  radical  and 
lower  ones  6'  to  10'  long,  and  petioled,  upper  ones  smaller  and  sessile,  and 


Digitized  by  VjOOQ IC 


ORDER  62.     SCROPHULARIACE^J  261 

numerous,  drooping  flowers  2'  long,  purple,  varying  to  white,  spotted 
within,  in  a  dense,  terminal  raceme  10'  to  16'  long.    July  to  Aug. 

One  of  the  commonest  of  English  wild  flowers.  The  dried  leaves  furnish  the  digitalis  of 
pharmacy.    July,  Aug. 

X.  VERONICA,  L.  Speedwell.  Herbs  in  all  north  temper- 
ate regions,  elsewhere  sometimes  shrubs  or  trees,  with  opposite, 
rarely  whorled  or  alternate  leaves,  and  usually  small,  blue, 
purple,  rose-colored,  or  white  flowers,  in  bracted,  terminal  or 
axillary  racemes  or  spikes,  or  rarely  solitary  in  the  axils  of 
alternate  leaves.  Calyx  usually  4  to  5-parted.  Corolla  rotate, 
except  in  No.  1  below,  4-parted,  rarely  5-parted,  the  upper  lobe 
usually  wider  than  the  others.  Stamens  2,  divergent,  exserted, 
one  on  each  side  of  the  upper  lobe  of  the  corolla.  Style  slen- 
der. Stigma  capitate.  Capsule,  except  in  No.  1  below,  more 
or  less  flattened,  obtuse,  notched,  or  obcordate.  Seeds  few  or 
many. 

%  LkptIndra.   Very  tall/  Leaves  whorled.   Flowers  tubular,  In  terminal  spikes  No.  1 

%  Vkbomioa  proper.    Low.    Oor.  rotate.    Fls.  racemed,  terminal  or  axillary       Nos.  2  to  6 

—Low.   Oor.  rotate.    Fls.  solitary,  in  axils  of  alternate,  upper  leaves      Nos.  6,  7 

1.  V.  Virglnica,  L.  (Leptandra  Virginica,  Nutt.)  Culver's 
Boot.  Great  Virginia  Speedwell.  A  conspicuous  and  handsome, 
perennial  herb,  with  a  tall,  upright,  simple,  smooth  stem,  3°  to  6°  high, 
lance-ovate  to  lance-linear,  finely  serrate,  short-petioled  leaves  3'  to  6' 
long,  in  whorls  of  3  to  6,  and  usually  several,  terminal,  dense,  spicate 
racemes  3'  to  8'  long,  of  white,  sometimes  pale  blue  or  purple  flowers, 
with  tubular  corollas  and  long-exserted  stamens  and  style,  growing  in 
meadows  and  moist  banks  and  woods  from  Me.  to  Minn,  south  to  Ga., 
Ala.,  Mo.,  and  Kan.,  and  sometimes  cultivated,  having  been  introduced 
into  English  gardens  in  1714.  Native  also  of  Japan  and  eastern  Siberia. 
June  to  Aug. 

2.  V.  Anagallis,  L.  Water  Speedwell.  Lesser  Brooklime.  A 
smooth,  fleshy,  creeping  perennial,  of  the  borders  of  brooks  and  ditches 
from  New  Eng.  to  N.J.  west  to  the  Bockies  and  south  to  the  mts.  of  N.C., 
with  erect  or  decumbent  branches,  opposite,  sessile  or  clasping,  and  sub- 
cordate,  lanceolate,  acute,  serrate  or  entire  leaves  2'  to  3'  long,  and  oppo- 
site, loose,  axillary  racemes  of  pale  blue,  purple-striped  flowers.  Capsules 
roundish,  turgid,  notched.  Found  also  in  Great  Britain,  Europe,  and 
Asia.    June,  July. 

3.  V.  Americana,  Schweinitz.  American  Brooklime.  A  smooth 
perennial,  decumbent  and  rooting  at  base,  erect  above,  8'  to  12'  high,  with 
ovate  or  ovate-oblong,  acute  or  obtusish,  serrate,  mostly  petioled  leaves 
1'  to  2'  long,  and  flowers,  racemes,  and  pods  nearly  as  in  No.  2,  common 
in  or  along  brooks  and  ditches  from  New  Eng.  to  Neb.  south  to  Pa.  and 
Ohio.    June  to  Aug. 

4.  V.  officinalis,  L.  Common  Speedwell.  A  roughish-pubescent, 
trailing  perennial,  of  dry  hills,  open  woods  and  fields  from  New  Eng.  to 
Mich,  south  to  the  mts.  of  N.C.  and  Tenn.,  also  in  Europe  and  Asia,  with 
prostrate  stem  and  ascending  branches  6'  to  12'  long,  short-petioled  or 
subsessile,  obovate- elliptic  or  wedge-oblong,  obtuse,  serrate  leaves  1'  to  2' 
long,  and  dense,  spike-like,  axillary,  ped uncled,  erect  racemes,  often  only 
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in  alternate  axils,  of  pale  blue  flowers,  succeeded  by  flattened,  obovate- 
triangular,  slightly  notched  capsules.    May  to  Sept 

5.  V.  serpyllifolU,  L.  Thyme-leaved  Speedwell.  A  nearly 
smooth  perennial,  common  in  fields,  in  grass  by  roadsides,  etc.,  native 
and  introduced,  from  Canada  to  Ga.,  as  also  in  Europe,  Asia,  and  South 
America,  with  slender,  decumbent  stems,  much  branched  below,  the 
branches  ascending  or  erect,  3'  to  8'  high,  opposite,  oval,  ovate  or  oblong, 
obtuse,  subcrenate  leaves  3"  to  12"  long,  the  lower  rounded  and  petioled, 
the  upper  sessile,  passing  into  alternate,  lanceolate,  entire  bracts,  and 
terminal,  bracted  racemes  of  pale  blue  or  white,  purple-striped  flowers, 
succeeded  by  flat,  broad,  obcordate  capsules;  the  racemes  elongating  and 
becoming  loose  in  fruit.     May  to  Aug. 

6.  V.  peregrina,  L.  Nkckweed.  Purslane  Speedwell.  A  nearly 
smooth  or  glandular-pubescent  annual,  with  erect,  simple  or  branched 
stem,  4'  to  10'  high,  common  in  damp  soils  of  waste  or  cultivated  grounds 
everywhere  in  North  America,  and  distributed  as  a  weed  in  the  Old  World, 
with  the  lowest  leaves  opposite,  oval-oblong,  petioled,  toothed,  thickish, 
upper,  sessile,  floral  ones  alternate,  oblong-linear,  entire,  longer  than  the 
pale  blue  or  whitish  flowers  in  their  axils.  Sepals  exceeding  the  corolla. 
Capsule  orbicular,  notched,  many-seeded.    April  to  July. 

*  7.  V.  arvinsis,  L.  Corn  Speedwell.  A  small,  downy,  pale  green 
annual,  8'  to  8'  high,  naturalized  from  Europe  and  common  in  dry  fields, 
woods,  waste  places,  and  cultivated  grounds  from  Me.  to  Minn,  south  to 
Fla.  and  Tex.,  similar  to  No.  6,  but  pubescent,  and  With  the  leaves  ovate 
or  round-ovate,  subcordate,  inciselv  crenate,  the  lower  petiolate,  the  upper 
alternate,  sessile,  ovate  or  lanceolate,  crenate  or  entire.  Flowers  pale 
blue,  penciled  with  darker  lines.    Capsule  obcordate.    May  to  June. 


XI.  DASYSTOMA,  Eaf.  False  ok  Yellow  Foxglove. 
Large  annual  or  perennial  herbs,  of  eastern  North  America, 
sometimes  included  in  Gerardia,  partly  parasitic  on  the  roots 
of  other  plants,  with  erect,  simple  or  branched  stems,  mostly 
opposite  leaves,  and  large,  showy,  yellow  flowers  in  terminal, 
usually  leafy-bracted  racemes  or  panicles.  Calyx  5-toothed  or 
-cleft.  Corolla  bell-shaped  to  funnel-shaped,  woolly  within; 
tube  longer  than  the  5  rounded,  entire,  spreading  lobes.  Sta- 
mens 4,  didynamous,  included  or  nearly  so;  filaments  and 
anthers  woolly,  the  latter  awned  at  the  base.  Capsule  ovoid, 
acute,  exceeding  the  calyx,  the  2  valves  bearing  the  partition 
in  the  middle.     Seeds  many. 

Calyx  segments  entire.    Plants  pubescent Nob.  1, 3 

Calyx  segments  entire.    Plants  smooth •       •  Nos.  8, 4 

Calyx  segments  toothed  or  plnnatifld.    Plants  downy No.  5 

1.  D.  flava,  Wood.  (D.  pubescbnb,  Bewth.^  Downy  False  or 
Yellow  Foxglove.  A  grayish,  downy  perennial,  with  upright,  nearly 
simple  stem,  2°  to  4°  high,  common  in  dry,  open  woods  from  New  Bng.  to 
Minn,  south  to  Fla.  and  Ark.  Leaves  nearly  sessile,  oblong-lanceolate, 
obtuse,  entire  or  toothed,  or  the  lower  sinuate-toothed  or  pinnatifid,  3' 
to  6'  long.  Calyx  lobes  oblong,  obtuse,  shorter  than  the  tube,  and 
longer  than  the  stout  pedicels.  Corolla  1&"  long,  smooth  outside.  July, 
Aug. 
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2.  D.  grandifldra,  Wood.  Western  False  or  Yellow  Fox-oloyb. 
A  minutely  pubescent,  much  branched  perennial,  2°  to  4°  high,  of 
prairies,  barrens,  and  dry  woods  from  Wis.  to  Minn,  south  to  Tenn. 
and  Tex.,  with  petioled,  lance-ovate,  pinnatifid  or  deeply  incised  leaves 
2'  to  4'  long,  upper  ones  sessile,  and  flowers  2;  long ;  the  corolla  4  times 
as  long  as  the  pedicels  or  the  entire  or  toothed  calyx  lobes.  July, 
Aug. 

3.  D.  integrifdlia,  Wood.  (D.  lsvigXta,  Raf.)  Entire-leaved 
False  or  Yellow  Foxglove.  A  smooth,  not  glaucous  perennial,  of 
dry  woods  from  Pa.  to  Mich,  and  111.  south  to  Ga.  and  Tenn.,  with  simple 
or  sparingly  branched  stem,  1°  to  2°  high,  lanceolate,  acute  leaves  1'  to  8' 
long,  entire  or  nearly  so,  and  flowers  about  V  long.    July,  Aug. 

4.  D.  quercifMia,  Bentii.  (1).  Virginica,  Britton.)  Smooth  False 
or  Yellow  Foxglove.  A  smooth  and  glaucous  perennial,  with  rather 
stout,  purplish,  usually  branching  stem,  3°  to  6°  nigh,  common  in  dry 
woods  from  Me.  to  Minn,  south  to  Fla.  and  111.  Leaves  petioled,  lower 
bipinnatifid,  3'  to  £'  long,  upper  oblong-lanceolate,  pinnatifid  or  entire. 
Flowers  2'  long,  on  pedicels  nearly  as  long  as  the  calyx.    Aug. 

5.  D.  Pedicularia,  Bbnth.  Fern-leaved  or  Louse  wort  False 
or  Yellow  Foxolove.  A  common,  smoothish  or  glandular-pubescent 
and  viscid  annual  or  biennial,  of  dry  woods  and  copses  from  Canada  to 
Fla.  and  Ark.,  with  a  bushy,  very  leafy  stem,  2°  to  3°  high,  and  ovate- 
lanceolate,  pinnatifid  leaves  1'  to  3'  long,  the  segments  toothed  or  incised. 
Corolla  15"  long,  pubescent  outside.  Pedicels  longer  than  the  hairy 
calyx,  with  its  oblong,  toothed,  or  pinnatifid,  leafy  lobes.    July,  Aug. 

XII.  GERARDIA,  L.  Gerardia.  Erect,  branching,  Ameri- 
can herbs,  rarely  somewhat  shrubby,  with  mostly  opposite  and 
sessile,  often  narrow,  linear  or  filiform  leaves,  and  usually  pur- 
ple or  rose-colored,  rarely  white  flowers  in  racemes  or  panicles, 
or  solitary  and  axillary.  Calyx  bell-shaped,  5-toothed.  Corolla 
tubular,  inflated,  bell-shaped  or  funnel-form,  with  5-lobed  limb. 
Stamens  4,  didynamous,  included.  Capsule  obtuse  or  pointed. 
Seeds  many. 

Leares  linear,  entire Nos.  1  to  8 

Leaves  ovate-lanceolate  to  lanceolate,  anrioled     ........     No.  4 

1.  6.  purpurea,  L.  Large  Purple  Gerardia.  A  smooth  annual,  of 
moist  fields  and  meadows  or  other  low,  wet  grounds  from  New  Eng.  to 
Fla.  and  La.,  mainly  near  the  coast,  also  near  the  Great  Lakes,  with 
slender,  angular  stem,  1°  to  2°,  or  in  the  South,  2°  to  4°  high,  with  long, 
stiff,  ascending  or  widely  spreading  branches,  linear,  acute,  rough-edged 
leaves  1'  to  2'  long,  often  with  smaller  ones  clustered  in  the  axils,  and 
bright  purple,  rarely  white  flowers  1'  long,  on  opposite  pedicels  shorter 
than  the  calyx.  Corolla  inflated  above,  smooth  or  pubescent  within. 
Calyx  teeth  acute,  from  very  short  to  half  the  length  of  the  tube.  Very 
variable.  Var.  fasciculata,  Chapm.,  of  low  grounds  near  the  coast  from 
S.C  to  Fla.,  has  a  stem  3°  to  5°  high,  leaves  rough  on  both  sides  and  clus- 
tered, the  uppermost,  as  well  as  the  flowers,  alternate.    Aug.  to  Oct. 

2.  G.  paupercula,  Britton.  Small-flowered  Gerardia.  A  species 
found  in  low,  wet  grounds  from  New  Eng.  to  N.J.  and  Pa.  west  to  northern 
HI.  and  Minn.,  similar  to  No.  1,  and  regarded  by  some  as  a  mere  variety, 
but  a  smoother  and  more  simple  plant,  with  smaller  leaves  6"  to  12"  long, 
and  lighter,  rose-purple  flowers  6"  long.    July  to  Sept. 
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3.  G.  tenuifoiia,  Vahl.  Slender  Gerardia.  A  smooth  annual,  com* 
mon  in  light  soils  of  fields  or  woods  from  New  Eng.  to  111.  south  to  Ga. 
and  La.,  with  very  slender,  paniculately  much-branched  stem,  6'  to  18' 
high,  very  narrow,  linear,  acute  leaves  10"  to  15"  long,  and  bright  purple 
flowers,  opposite  and  axillary,  on  filiform  pedicels  as  long  as  the  leaves. 
Corolla  6"  to  9"  long,  spotted  within.     Aug.,  Sept. 

4.  6.  auriculaU,  Mx.  Auricled  Gerardia.  A  rough-hairy  annual, 
of  low  grounds  and  prairies  from  Pa.  to  Minn,  south  to  N.C.  and  Mo., 
with  erect,  rigid,  nearly  simple  stem,  12*  to  18'  high,  opposite,  sessile, 
ovate-lanceolate  to  lanceolate  leaves  V  to  2'  long,  lower  ones  entire,  but 
the  others  auricled  at  the  base,  with  2  oblong-lanceolate  lobes,  and  solitary, 
purple  flowers  8"  to  10"  long,  sessile  in  the  upper  axils.    Aug.,  Sept. 

XIII.  CASTILLEJA,  L.  Painted  Cup.  Herbs,  mostly 
American,  parasitic  on  roots  of  other  plants,  with  alternate,  en- 
tire or  laciniate  leaves,  and  yellow,  red,  purplish,  or  white 
flowers  in  dense,  terminal,  leafy-bracted  spikes,  the  bracts  often 
more  highly  colored  and  conspicuous  than  the  flowers.  Calyx 
tubular,  flattened,  2  to  4-cleft.  Corolla  tubular,  flattened  later- 
ally, 2-lipped ;  upper  lip  linear,  very  long,  arched,  keeled,  in- 
folding the  didynamous  stamens;  lower  lip  short,  3-toothed. 

1.  C.  coccinea,  Sprbno.  Scarlet  Painted  Cup.  Indian  Paint 
Brush.  A  hairy  biennial  or  annual,  with  slender,  simple  stem,  1°  to  2° 
high,  in  wet  meadows  from  Me.  to  Minn,  south  to  N.C,  Tenn.,  Kan.,  and 
Tex.  Leaves  sessile ;  radical  ones  tufted,  mostly  entire,  oblong  or  obovate ; 
cauline  deeply  3  to  5-cleft  into  linear,  divaricate  segments ;  floral  ones  or 
bracts  similarly  cleft,  bright  scarlet  at  the  summit  and  longer  than  the 
inconspicuous  flowers,  with  2-clef t  calyx  nearly  as  long  as  the  pale  yellow 
corolla. 

Being  parasitic  on  the  roota  of  other  plants,  tt  does  not  respond  to  cultivation,  bat  on  Its 
native  heath  it  has  evoked  the  praises  of  Thoreaa  for  its  gorgeous  displays  in  the  meadows 
of  N.H. ;  of  Bryant  for  '*  its  scarlet  tufts/*  ••  like  flakes  of  fire,"  in  the  prairies  of  the  West ; 
and  of  Alloa  Lounsberry  for  its  "  setting  ablaze  many  a  high  slope  on  Grandfather  and  Boan 
Mountains  "  in  N.O.    May  to  July. 

XIV.  PEDICULArIS,  L.  Lousewort.  Herbs,  mostly  peren- 
nial and  of  the  Old  World,  with  usually  pinnately  cleft  or  di- 
vided, rarely  simple  and  toothed  leaves  and  flowers  in  bracted 
spikes  or  racemes.  Calyx  5-cleft  or  unequally  2  to  3-cleft,  the 
segments  sometimes  leaf-like.  Corolla  strongly  2-lipped;  upper 
lip  arched,  flattened  laterally,  emarginate ;  lower  lip  spreading, 
3-lobed.     Stamens  4,  didynamous,  ascending  beneath  the  upper 

up. 

1.  P.  Canadensis,  L.  Common  American  Loubewort.  Wood 
Betont.  A  common,  hairy  perennial,  of  dry  woods,  copses,  and  banks 
from  Me.  to  Minn,  south  to  Fla.  and  Kan.,  with  simple,  tufted  stems,  5* 
to  12'  high,  alternate,  petioled,  oblong-lanceolate,  pinnatifid  leaves  8'  to 
6'  long,  with  toothed  segments  and  reddish  or  yellowish  flowers  in  a  short, 
dense,  leafy-bracted  spike,  which  lengthens  in  fruit  to  o7  to  8'  long. 
Calyx  cleft  on  the  lower  side,  oblique.    Corolla  8"  to  10"  long ;  upper  lip 
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erect,  abruptly  incurved,  with  2  bristle-like  teeth  below  the  apex.  Cap- 
sule oblique,  lanceolate,  7"  to  8"  long,  2  to  8  times  as  long  as  the  calyx. 
March  to  July. 

XV.  MELAMPYRUM,  L.  Cow-Wheat.  Low  annuals,  with 
erect,  slender,  branching  stems,  narrow,  opposite,  entire  or 
toothed  leaves,  and  small,  white,  yellow,  violet,  or  variegated 
flowers,  solitary  in  the  upper  axils  or  in  dense,  terminal  spikes. 
Calyx  bell-shaped,  4-cleft.  Corolla  with  cylindric  tube  gradu- 
ally enlarged  above;  upper  lip  compressed,  arched;  lower  3- 
lobed,  grooved.  Stamens  4,  didynamous,  ascending  beneath 
the  upper  lip.  Capsule  oblique,  flattened,  opening  loculicidally. 
Seeds  1  to  4,  smooth,  cylindric-oblong. 

1.  M.  Americanum,  Mx.  (M.  prat&nsr,  Var.  Americanum,  Benth.). 
American  Cow- Wheat.  A  common  plant  in  dry  woods  from  Me.  to 
Minn,  south  to  Ga.  and  Ky.,  with  stem  6'  to  12'  high,  opposite  branches, 
lanceolate  or  linear-lanceolate,  acuminate  or  acute,  short-petioled  leaves 
1'  to  2'  long,  lower  ones  entire,  upper  or  floral  ovate  or  lanceolate  and  2  to 
G-toothed  at  the  base,  and  pale  greenish-yellow  flowers  solitary  in  the 
upper  axils.    June  to  Sept. 

2.  M.  latifolium,  Mohl.  Broad-leaved  Cow- Wheat.  A  plant 
found  in  dry  woods  and  on  mountain  slopes  from  Pa.  to  N.C.,  Ga.,  and 
Tenn.,  very  similar  to  the  preceding,  but  taller,  8'  to  16'  bigh,  less  branch- 
ing stem,  and  leaves  mainly  ovate  to  ovate-lanceolate,  those  near  the  base 
of  the  stem  much  smaller,  spatulate  and  obtuse,  and  all  entire.  June  to 
Sept. 

Order  63.    LENTIBULARIACEfi  —  Bladder  wort 
Family 

Small  herbs,  mostly  tropical,  growing  in  water  with 
submersed  leaves  dissected  into  filiform  segments,  and 
usually  furnished  with  little  bladders,  or  in  wet  soils  with 
tufted,  radical  leaves ;  and,  in  both  cases,  with  bilabiate, 
perfect  flowers,  solitary  or  racemed  on  erect  scapes. 
Calyx  inferior,  2  to  5-parted,  persistent.  Corolla  deeply 
2-lipped,  personate,  spurred.  Stamens  2,  included,  an- 
thers 1-celled.  Ovary  free,  1-celled,  with  free,  central 
placenta,  1  short  style  or  none,  and  a  2-cleft  stigma. 
Fruit  a  capsule.  Seeds  many,  minute.  Embryo  straight, 
without  albumen. 

Key  to  Genera 

Terrestrial.    Leaves  broad,  entire,  radical PTHGUICULA      I 

Aquatic  or  In  bogs.    Leaves  often  dissected  and  bearing  bladders        .  UTRICULARIA    II 

I.  PIrTGlrfCTJLA,  L.  Buttebwobt.  Small,  stemless  peren- 
nials, found  in  wet,  rocky  places,  with  broad,  entire,  rosulate. 
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radical  leaves,  greasy  to  the  touch,  whence  Pinguictrta,  from 
pinguis,  fat,  and  solitary  flowers  on  naked  scapes.  Calyx  5- 
parted,  somewhat  2-lipped.  Corolla  2-lipped,  upper  lip  bifid, 
lower  trifid,  and  spurred  at  base.  Stamens  very  short.  Stigma 
sessile,  2-lobed.    The  viscid  leaves  capture  insects. 

1.  P.  ldtea,  Walt.  Yellow  Butterwort.  A  pretty  little  plant, 
common  in  low,  wet,  open,  pine  barrens  from  N.C.  to  Fla.,  with  a  radical 
rosette  of  soft,  obovate,  oblong,  acute  leaves  12"  to  18' '  long,  and  a  soli- 
tary, nodding  or  ascending,  yellow  flower  on  a  pubescent,  naked  scape 
6'  to  14'  high.  Corolla  funnel-form  or  bell-shaped,  with  5  obovate,  cleft, 
spreading  lobes  1'  across,  and  a  slender  spur  about  one  third  its  length. 
March,  April. 

2.  P.  elatior,  Mx.  Purple  Butterwort.  A  plant  growing  in 
swamps  or  on  the  borders  of  ponds  from  N.C.  to  Fla.,  with  clammy- 
pubescent,  ovate-spatulate  tufted,  radical  leaves  10"  to  12"  long,  and 
solitary,  purple  flowers  often  changing  to  white,  on  scapes  8'  to  14'  high, 
villous  at  base.  Corolla  12"  to  18"  long,  with  ventricous  tube,  subequal, 
notched  lobes,  1'  across,  and  a  compressed,  obtuse  spur.    March,  April. 

II.  UTRICULArIA,  L.  Bladderwort.  Herbs,  floating 
loosely  in  the  water  or  rooting  in  the  mud,  with  finely  dissected 
leaves  bearing  little  bladders,  or  with  entire  leaves,  if  any,  and 
few  or  no  bladders  under  the  ground.  Bladders  tipped  with  a 
few  bristles  at  the  orifice,  which  is  closed  by  a  valve  opening 
inward,  thus  admitting  and  confining  the  minute  organisms 
that  enter.  Flowers  solitary  or  racemed  at  the  top  of  slender 
scapes.  Calyx  deeply  2-parted,  the  lobes  subequal,  usually 
entire.  Corolla  strongly  2-lipped ;  upper  lip  usually  erect  and 
entire,  the  lower  3-lobed,  more  or  less  personate  and  spurred  at 
the  base.    Capsule  globular. 

Floating Nos.  1,  9 

Not  floating Nos.  8,4 

1.  U.  inflata,  Walt.  Swollen  Bladderwort.  A  floating  peren- 
nial, in  ponds  from  Me.  to  Fla.,  and  Tex.  west  to  Ohio,  with  long,  branch- 
ing stem,  and  finely  dissected  leaves  suspended  in  the  water  by  numerous, 
minute  bladders,  and  erect,  3  to  10-flowered  scapes  6'  to  15'  high,  involu- 
crate  midway,  at  the  surface  of  the  water,  with  a  whorl  of  5  to  9  leaves 
with  inflated,  club-shaped  petioles  6"  to  24"  long.  Flowers  yellow ;  upper 
lip  rounded  ;  spur  appressed,  half  as  long  as  the  corolla.  Style  distinct, 
short.     April  to  Aug. 

2.  U.  vulgaris,  L.  Greater  Bladderwort.  A  floating  perennial, 
common  in  stagnant  pools  or  sluggish  streams  throughout  most  of  North 
America,  also  in  Europe  and  Asia,  with  very  branching,  immersed  stem,  1° 
to  3°  long,  crowded  leaves  6"  to  12"  long,  2  to  3-pinnately  divided  into 
setaceous  segments,  bearing  numerous  little  bladders,  and  stout,  simple, 
naked  or  scaly,  6  to  12-flowered  scapes  6'  to  12'  high.  Flowers  yellow. 
Corolla  6"  to  9"  wide  and  long ;  throat  closed  by  the  prominent,  striped 
palate ;  spur  conical,  shorter  than  the  lower  lip.    June  to  Aug. 

3.  U.  cornilta,  Mx.  Horned  Bladderwort.  A  plant  common  in 
bogs,  shallow  waters,  or  mud  on  the  borders  of  ponds  throughout  our 
area,  with  a  tall,  erect,  scaly  or  naked,  scape-like  stem,  6'  to  15'  high, 
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rooting  in  the  mud,  with  entire,  fugacious  leaves  or  none,  and  bearing 

1  to  6  fragrant,  yellow  flowers  8"  to  10"  wide,  on  bracted  pedicels  1"  to  2" 
long.  Lower  lip  helmet-shaped,  its  convex  center  (palate)  very  promi- 
nent, and  the  sides  strongly  reflexed ;  upper  lip  much  smaller  and  obovate. 
Spur  awl-shaped,  turned  away  from  and  as  long  as  the  lower  lip.  June 
to  Aug. 

4.  U.  subulata,  L.  Tint  or  Zigzao  Bladderwort.  A  little  plant, 
of  wet,  sandy  soils  and  springy  places  from  Mass.  to  Fla.  and  La.,  near 
the  coast,  with  few,  rarely  seen  leaves  and  bladders,  and  filiform  scapes 
3'  to  6'  high,  bearing  several  yellow  flowers  2"  to  4"  wide,  in  a  raceme 
becoming  zigzag  with  age,  on  hair-like,  bracted  pedicels  3"  to  6"  long. 
Spur  acute,  appressed  to  and  nearly  as  long  as  the  flat,  3-lobed,  lower 
lip.     March  to  Aug. 

Order  64.    ACANTHACE.fi  —  Acanthus  Family 

Chiefly  tropical  plants,  mostly  herbs,  or  in  the  tropics 
sometimes  shrubs,  with  opposite,  simple,  exstipulate  leaves, 
and  irregular  or  nearly  regular,  perfect,  usually  conspicu- 
ously bracted  flowers.  Calyx  persistent,  5-parted,  seg- 
ments imbricated  in  the  bud.  Corolla  monopetalous,  the 
tube  bearing  the  didynamous  or  diandrous  stamens ;  the 
limb  nearly  regular  or  2-lipped,  with  the  lobes  convolute 
or  imbricate  in  the  bud.  Ovary  free.  Style  filiform. 
Stigma  simple  or  2-cleft.  Capsule  2-celled,  4  to  12-seeded, 
opening  loculicidally  and  elastically.  Seeds  without  albu- 
men, usually  flat  and  supported  by  hooked  projections 
(retinacula)  or  by  cup-like  expansions  of  the  placentae. 

Key  to  Genera 

Erect  herbs,  terrestrial.    Stamens  4 RUBLLIA       I 

Erect  herbs,  growing  in  water.    Stamens  2 DIANTHERA      II 

Exotic,  climbing  vines.    Stamens  4 THUHBBRGIA    III 

I.  RUELLIA,  L.  Chiefly  American  and  tropical,  perennial 
herbs  or  shrubs,  with  mostly  entire  leaves,  and  usually  showy, 
violet,  blue,  purple,  or  white  flowers,  solitary  or  clustered  in 
the  axils,  or  in  terminal,  cymose  panicles.  Calyx  5-parted,  seg- 
ments narrow.  Corolla  funnel-form  or  salver-form,  with  spread- 
ing limb  of  5  rounded  or  ovate,  nearly  equal  lobes.  Stamens 
4,  didynamous.  Capsule  oblong  or  club-shaped.  Seeds  6  to  20, 
resting  on  hooks. 

1.  R.  strdpens,  L.  Smooth  Ruellia.  A  smooth  or  slightly  pubes- 
cent, green,  perennial  herb,  common  in  rich  soil  and  dry  woods  from  Pa. 
to  Wis.  south  to  Fla.  and  Tex.,  with  4-angled,  simple  or  branched  stem, 
1°  to  8°  high,  obovate  or  oblong,  acute  leaves  2'  to  3'  long,  narrowed  to  a 
petiole,  and  blue  flowers  18"  to  24"  long,  and  nearly  as  wide,  solitary  or 

2  to  3  together,  in  the  opposite  axils.     Corolla  tube  about  as  long  as  the 
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calyx  or  the  campanulate-funnel-form  throat  and  limb.  Calyx  segments 
linear-lanceolate,  ciliate,  8"  to  12"  long,  not  longer  than  the  dub-shaped 
capsule,  Cleistogamous  flowers  common  in  the  narrower-leaved  Var. 
cleistantha,  Gray,  which  is  often  found  with  the  type.    May  to  Aug. 

2.  R.  cilidsa,  Ph.  Hairy  Rcellia.  A  hoary-hirsute  herb,  found  in 
dry,  rich  soils  from  southern  N.J.  and  Pa.  to  Mich,  and  Neb.  south  to  Fla. 
and  La.,  somewhat  similar  to  the  precediug,  but  with  the  corolla  tube 
twice  as  long  as  the  calyx  or  the  obconic  throat  and  limb ;  and  the  hirsute, 
filiform  calyx  segments  longer  than  the  capsule.  Var.  ambfgua,  Gray,  is 
a  hybrid  with  No.  1.    Has  also  cleistogamous  flowers.    June  to  Sept. 

II.  DIANTHERA,  L.  Chiefly  perennial  herbs,  mostly 
American  and  of  warm  regions,  with  usually  entire  leaves 
and  very  irregular,  bracted  flowers,  solitary  or  clustered  in  the 
axils.  Calyx  4  to  5-parted,  segments  narrow.  Corolla  tube 
slender,  limb  2-lipped;  upper  lip  erect,  concave,  entire  or 
2-toothed ;  lower  3-lobed,  with  veiny,  rugose  palate.  Stamens 
2 ;  anther  cells  unequal,  divergent,  separated  by  a  dilated  con- 
nective, which  makes  the  anther  seem  double  (Dianthera). 
Capsule  with  solid,  stipe-like  base,  2-celled  above  the  middle, 
4-seeded. 

1.  D.  Americana,  L.  Dense-flowered  Water- Willow.  A  very 
smooth  perennial,  growing  in  shallow  water  or  wet  places  from  north- 
western Vt.  to  Wis.  south  to  Ga.  and  Tex.,  with  slender,  usually  simple, 
erect,  grooved,  and  angled  stem,  1°  to  3°  high,  willow-like,  linear-lanceolate, 
obscurely  crenate  or  wavy,  nearly  or  entirely  sessile  leaves  2'  to  6;  long, 
and  violet-purple  or  nearly  white  flowers  in  subcapitate,  bracted  spikes  on 
opposite  or  alternate,  axillary  peduncles  as  long  as  the  leaves.  Corolla 
and  capsule,  each  6"  long,  twice  the  length  of  the  lanceolate,  subequal 
sepals  and  bracts.    May  to  Aug. 

III.  THUNBERGIA,  L.  Old  World,  tropical,  mostly  climb- 
ing and  perennial  herbs,  sometimes  shrubs,  or  rarely  dwarf 
and  erect  plants,  with  ovate,  lanceolate,  cordate,  or  hastate 
leaves,  and  purple,  blue,  yellow,  or  white  flowers,  solitary  or 
racemed,  axillary  or  terminal.  Calyx  very  short,  truncate  or 
10  to  15-toothed,  inclosed  by  2  large,  leaf-like  bracts.  Corolla 
with  curved,  trumpet-shaped  tube,  and  spreading,  oblique  limb 
of  5  rounded  lobes  twisted  in  bud.  Stamens  4,  didynamous, 
included.  Ovary  on  a  fleshy  disk.  Capsule  globose,  ending  in 
a  flat  beak,  2-celled,  4-seeded,  rarely  2-seeded.  Seeds  in  a  cup- 
like expansion  of  the  placenta. 

1.  T.  grandifftra,  Boxb.  A  tall,  climbing  perennial  from  India,  cul- 
tivated in  greenhouses  or  hardy  in  the  Southern  States,  with  ovate  to 
lanceolate,  acute  leaves  5'  to  6'  long,  cordate  at  base,  toothed,  often 
angularly  lobed,  pubescent,  roughish  or  smooth,  petiolate,  and  bright 
blue,  sometimes  white  flowers  2'  to  3'  long  and  wide,  solitary  or  in  short, 
stout  racemes  in  the  axils,  on  pedicels  6"  to  8'  long.  Variable.  Summer 
to  autumn. 
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Order  65.    VERBENACEfi  —  Vervain  Family 

Herbs,  shrubs,  or  trees,  with  exstipulate,  mostly  opposite 
or  whorled  leaves,  and  more  or  less  2-lipped  or  irregular, 
monapetalous  flowers.  Calyx  inferior,  usually  persistent, 
generally  with  4  or  5  segments  or  teeth.  Corolla  2-lipped 
or  nearly  regular,  with  lobes  imbricated  in  the  bud.  Sta- 
mens 4,  mostly  didynamous,  rarely  equal,  sometimes  only 
2.  Style  1,  terminal.  Stigmas  1  or  2.  Fruit  dry  or 
drupaceous,  2  to  4-celled,  1-celled  in  PKryma^  forming 
as  many  1 -seeded  nutlets.  Seeds  without  albumen. 
Embryo  straight. 

Key  to  Genera 

Corolla  salver-shaped.    Ovary  4-celled VBRBBlfA     I 

Corolla  2-lipped.    Ovary  1-celled PHRYMA    II 

I.  VERBENA,  L.  Vervain.  Verbena.  Herbs  or  some- 
times undershnibs,  nearly  all  American,  with  mostly  opposite 
leaves,  and  variously  colored,  bracted,  sessile  flowers  in  termi- 
nal, loose  or  dense  spikes,  solitary,  corymbed  or  panicled. 
Calyx  tubular,  5-toothed.  Corolla  salver-form;  tube  often 
curved,  limb  unequally  5-cleft.  Stamens  4,  included;  upper 
pair  sometimes  without  anthers.  Style  slender.  Stigma 
usually  2-lobed.  Fruit  splitting  into  4  1-seeded,  indehiscent 
carpels  or  nutlets.  The  species  with  small  flowers  in  slender 
spikes  are  known  as  Vervains,  those  with  large,  showy  flowers 
in  capitate  spikes  as  Verbenas. 

Flowers  small.  Spikes  slender,  loose  In  fruit Nos.  1,  8 

Flowers  small.  Spikes  slender,  dense  In  fruit    Leaves  broad .....      No.  8 

Flowers  small.  Spikes  slender,  dense  in  fruit.    Leaves  narrow      ....      No.  4 

Flowers  small.  Spikes  slender,  dense  in  fruit.    Leaves  hoary No.  6 

Flowers  large.  Spikes  short,  corymbous Nos.  6,  7 

1.  V.  officinalis,  L.  British  Common  Vervain.  A  European  annual, 
naturalized  by  roadsides  and  in  waste  grounds  from  Me.  to  Fla.  and  Tex., 
with  erect  or  ascending,  slender,  smooth  or  smoothish  stem,  1°  to  3°  high, 
branched  above  and  minutely  pubescent,  opposite,  lanceolate  to  oblong, 
pinnately  lobed  or  toothed,  subsessile  leaves  1'  to  3'  long,  and  lilac  flow- 
ers V  to  2"  wide,  in  slender,  dense,  panicled  spikes,  afterward  elongat- 
ing and  becoming  loose  in  fruit.  Bracts  not  longer  than  the  calyx. 
Other  British  names  are  Holy  Herb,  Simpler' 8  Joy,  Juno's  Tears,  etc. 
June  to  Sept 

2.  V.  urticaefblia,  L.  White  or  Nettle-leaved  Vervain.  A 
homely,  perennial  weed,  common  in  waste  places  throughout  our  area, 
with  erect,  strict,  slender,  4-sided  stem,  2°  to  4°  high,  ovate  or  ovate- 
lanceolate,  serrate,  acute,  petioled  leaves  2'  to  5'  long,  resembling  nettle 
leaves  (urtic»folia),  and  numerous,  loose,  filiform,  axillary  and  terminal,. 
erect  or  spreading  spikes  of  white  flowers  1"  wide.    Fruit  scattered,  not 
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at  all  imbricated.    Hybrid  forms  occur  with  blue  flowers  and  leaves 
incised  or  3-clef  t  near  the  base.    June  to  Sept. 

3.  V.  hastata,  L.  Blub  ok  Common  Vervain.  A  common  peren- 
nial, by  roadsides  and  in  low,  moist  grounds  nearly  throughout  our  area, 
with  strict,  erect,  4-sided  stem,  3°  to  o°  high,  paniculately  branched  above, 
rough,  rugose,  lanceolate,  acute  or  acuminate,  serrate,  petiolate  leaves  3' 
to  0'  long,  lower  ones  often  lobed  or  hastate,  and  slender,  dense,  imbricated, 
erect,  parallel,  panicled  spikes,  usually  peduncled,  2'  to  6'  long,  of  blue 
flowers  1"  to  2"  wide.  Fruit  closely  imbricated.  Hybrids  occur  with 
cleft  leaves  and  loose-flowered  spikes.    July  to  Sept. 

4.  V.  angustifblia,  Mx.  Narhow-leaved  Vervain.  A  low,  hairy 
perennial,  of  rocky  hills  or  dry  soils  from  Mass.  to  Minn,  south  to  Fla. 
and  Ark.,  with  erect,  mostly  simple  stem,  6'  to  18'  high,  sessile,  rough, 
narrowly  lanceolate  or  spatulate,  obtuse,  serrate  or  serrulate  leaves  2'  to  3' 
long,  and  solitary,  terminal,  usually  peduncled,  slender,  dense  spikes  2' 
to  6'  long,  of  purple  flowers  about  3"  wide  and  long.    June  to  Aug. 

5.  V.  strict*,  Vent.  Hoary  or  Mullein-leaved  Vervain.  A  very 
leafy,  rather  attractive,  simple  or  branched  perennial,  hoary  all  over  with 
soft,  whitish  hairs,  common  in  dry  soils,  barrens,  and  prairies  from  Ohio 
to  Minn,  and  S.  Dak.  south  to  Tenn  and  Tex.,  and  naturalized  as  a  weed 
farther  east.  Stem  stout,  rigidly  erect,  1°  to  3°  high.  Leaves  rugous, 
sessile,  obovate  or  oval,  acute  or  obtuse,  unequally  serrate  or  incised,  2'  to 
8'  long.  Spikes  erect,  dense,  imbricated.  Flowers  blue,  4"  to  6"  long  and 
wide,  or  3  times  as  large  as  in  V.  hastata.    Hybrids  occur.    June  to  Sept. 

6.  V.  Attbl&tia,  L.  (V.  Canadensis,  Britton.)  Aublbt's  or  Ameri- 
can Verbena.  A  rather  hairy  perennial,  of  dry  soils  from  Ind.  to  Kan. 
south  to  Tenn.,  Fla.,  and  Tex.,  and  common  in  cultivation  as  an  orna- 
mental annual,  with  weak,  ascending  stem  and  branches,  8'  to  15'  high, 
often  from  a  creeping  and  rooting  base.  Leaves  1'  to  3'  long,  distinctly 
petioled,  ovate  or  ovate-oblong  in  outline,  incisely  lobed  and  toothed, 
often  deeply  3-parted,  with  truncate  or  broadly  cuneate  base.  Spikes 
solitary,  terminal,  peduncled,  short,  capitate,  or  corymbed  in  early  bloom, 
lengthening  2'  to  4'  in  fruit.  Corolla  6"  to  10"  long  and  wide,  lilac  to 
rose-purple  or  white,  or,  in  cultivation,  of  various  colors.  Bracts  half  as 
long  as  the  calyx.    June  to  Oct. 

7.  V.  chamsdrifblia,  Juss.  Scarlet  Verbena.  The  first  species  of 
the  genus  cultivated  for  ornament,  about  1827,  and  the  parent  of  many  of 
the  garden,  annual  varieties,  a  perennial,  from  southern  Brazil,  with  slen- 
der, hirsute,  forking  stem,  creeping  at  base,  oblong-ovate,  acute,  crenate- 
serrate,  nearly  sessile  leaves,  and  scarlet  or  crimson  flowers  in  a  flattish 
corymb  on  a  long,  ascending  peduncle.  Bracts  less  than  half  the  length 
of  the  long,  cylindric,  hairy  calyx.  Many  varieties  in  cultivation.  June 
to  Oct. 

II.  PHRYMA,  L.  Lop8eed.  A  perennial  herb,  with  slender, 
erect  stem,  divergent  branches,  opposite,  simple  leaves,  and  in- 
conspicuous flowers  in  loose,  slender,  terminal  spikes.  Calyx 
cylindric,  2-lipped ;  upper  lip  longer,  3-clef t ;  lower  2-toothed. 
Corolla  tubular,  2-lipped;  upper  lip  notched;  lower  larger,  3- 
lobed.  Stamens  4,  didynamous,  included.  Fruit  dry,  oblong, 
striate,  1-celled,  1-seeded. 

1.  P.  Leptostachya,  Lopsekd.  A  plant  2°  to  3°  high,  common  in  moist 
and  open  woods  from  Canada  to  Fla.  and  Kan.,  with  thin,  ovate,  acute  or 
acuminate,  coarsely  dentate  leaves  3'  to  6'  long,  and  light,  purple  flowers 
3"  long,  mostly  opposite,  on  very  short,  bibracteolate  pedicels,  erect  at 
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first,  then  spreading,  &nd  finally  in  fruit  rejlexed  and  oppressed  against  the 
axis  of  the  spike,  whence  comes  the  name. 

A  singular  plant,  the  only  one  of  Its  genus,  and,  on  account  of  it*  1-celled,  1-seeded 
ovary,  regarded  by  some  as  an  Interloper  In  this  family  and  accordingly  set  aside  as  a  family 
by  itself,  the  Phrymacem.  Found  also  in  Japan  and  eastern  and  central  Asia,  June 
to  Aug. 

Order  66.    LABIATJE  — Mint  Family 

Mostly  herbs,  with  square  stems,  opposite,  simple,  aro- 
matic leaves,  axillary  flowers,  chiefly  in  cymose,  whorl-like 
clusters  (verticillasters),  sometimes  as  if  in  spikes  or  heads, 
more  or  less  2-lipped  corolla  (whence  the  name  Labiates), 
didynamous  or  diandrous  stamens,  and  a  deeply  Globed 
ovary  becoming  in  fruit  4,  or  by  abortion  fewer,  1-seeded  nut- 
lets  or  akenes,  never  prickly,  around  the  base  of  the  single 
style,  in  the  bottom  of  the  inferior,  persistent,  regular  or  2- 
lipped,  6-toothed,  or  5-lobed  calyx.  Limb  of  corolla  some- 
times nearly  regular,  usually  decidedly  2-lipped,  upper  lip 
2-lobed  or  entire,  arched  or  nearly  wanting,  exterior  in 
bud  to  the  larger,  3-lobed,  lower  lip.  Stamens  inserted  in 
the  tube  of  the  corolla,  the  fifth  or  upper  (posterior)  one, 
and  in  diandrous  flowers  the  adjacent  pair  also  sometimes 
represented  by  sterile  filaments  or  rudiments,  rarely  the 
4  stamens  equal.  The  2  anther  cells  often  separated. 
Stigma  2-lobed.  Seeds  mostly  with  straight  embryo  and 
little  or  no  albumen. 

A  large  order,  2700  species,  widely  distributed.  A  remarkably  natural  group,  so  uniform 
in  features  that  the  discrimination  of  its  genera  is  often  very  difficult,  depending  mainly  on 
the  forms  of  the  calyx  and  corolla,  and  the  number,  length,  and  direction  of  the  stamens. 
Equally  uniform  in  properties,  the  foliage  of  all  the  species  secretes  more  or  less  an  aro- 
matic oil  and  a  bitter  principle,  which  separately  or  jointly  render  the  plants  tonic,  cordial, 
stomachic,  and  febrifugal.    No  epeclee,  U  has  been  declared,  U  poieonom  or  oven 

9U9pieiOV9. 

Key  to  Genera 

$  Stamens  2,  perfect,  —ascending  beneath  the  upper  Up.    (Tribe  IV.) 

— exserted,  distant,    (d) 
$  Stamens  4,  perfect,  —  all  declined  toward  the  lower  lip.    (Tribe  I.) 
—  erect  or  ascending  toward  the  upper  lip.    (2) 
ft.  Stamens  equal  or  nearly  so.    Corolla  almost  regular,  4  to  5-lobed.    (c) 
ft.  8tamens,  upper  pair  longer  than  the  lower  (outer).  Calyx  18  to  15- veined.  (Tribe  T.) 
ft.  Stamens,  lower  pair  longer  than  the  upper  (inner)  pair.    (8) 

8.  8tamens  divergent,  apart,  mostly  straight  and  exserted.    (e) 
8.  Stamens  parallel,  ascending  and  long-exserted  from  the  upper  side,    (b) 
8.  Stamens  parallel,  ascending  in  pairs  beneath  the  upper  lip.    (4) 
4.  Calyx  18-veined,  5-toothed,  and  somewhat  2-lipped.    (f) 
4.  Calyx  5  to  10- veined  or  irregularly  netted.    (5) 
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5.  Calyx  strongly  2-Upped,  upper  Up  truncate,  dosed  In  fruit    (fc) 
5.  Calyx  not  2-Upped,  *  or  4-lobed,  open  In  fruit    (k) 
5.  Calyx  subequally  5-toothed,  teeth  not  splneseent    (m) 
5.  Calyx  subequally  6-toothed,  teeth  spinesoent    (n) 
5.  Calyx  unequaOy  8  to  10-foothed.    (o) 
Tribal 

Corolla,  upper  Up  4-lobed,  lower  entire,  llattlsh   ....        OCIMUlt  # 

Corolla,  upper  Up  4-lobed,  lower  saccate,  deflexed       ....  hitrilB  # 

Corolla,  upper  Up  2-k>bed,  lower  8-lobed       ....        LAVANDULA  # 

Tribe  U 

b.  Stamens  exserted  through  a  fissure  In  the  tube     .       .       .    TEUCRIUM  I 

b.  Stamens  Tery  long,  involute,  arching  the  corolla   .       .    TRICHOSTEMA  II 

c  Corolla  limb  equally  6-lobed.    Stamens  short .              .     I8AWTHU8  III 

Tribe  m 

c  Corolla  Umb  4-lobed,  upper  lobe  broadest        •       .       .       MENTHA  IT 

d.  Corolla  nearly  regular,  4-lobed.    Calyx  naked  In  the  throat  .       LYC0PU8  Y 

<L  Corolla  bilabiate,— cyanic,  throat  naked.    8tamens  straight          CUNILA  VI 

—cyanic,  throat  naked.    Stamens  ascending  HBDBOMA  VII 

—  yeUow,  throat  with  a  hairy  ring  inside  C0LUN80HIA  VIII 

e.  Calyx  15-vefned.    Stamens  exserted,  divergent    ....    HYS86FU8  # 

e.  Cal.  10- veined,  the  veins  obscured  by  hairs.  Cor.  yellow,  fringed  COLLINSONIA  VIII 

e.  Oal.  10  to  18- veined,  throat  naked.  —  Stms.  straight,  diverg.  PYCHAS  THEMUM  IX 

—  Stamens  ascending,  anthers  spurless    .     8ATURBIA  # 

—  Stamens  ascending,  anthers  spurred    DICBRaJfDRA  # 
throat  hairy.  — Bracts  large.    Erect  herbs    .       .       .    OR&AHUM  * 

—  Bracts  minute.  Creeping  herbs  .  THTMU8  X 
f  •  Tube  of  oorolla  straight  Leaves  small,  subcrenate  or  entire  CALAJfHITHA  XI 
f.  Tube  of  oorolla  curved  upward.    Leaves  large,  ooarse-crenate      MBLf88A  # 

Tribe  IV 

Connective  long,  transverse,  distancing  the  anther  ceUs     .       .       .  8ALVIA  XII 

Connective  continuous  with  filament,  toothed  at  the  Juncture  ROSMARIhub  # 

Connective  inconspicuous. — Calyx  subequally  6-toothed    .             MONARDA  XIII 

—Calyx  bilabiate,  aristate                .  BLBPHXLIA  # 

Tribe  V 

Stamens  distant,  exserted.    Flowers  in  terminal  spikes           LOPHXNTHT/8  # 

Stamens  ail  ascending.  —  Anther  ceUs  divergent,  much      .                NBPBTA  XIV 

—Anther  cells  divergent,  little      DRACOCtfPHA^UM  # 

—  Anther  cells  parallel.   Flowers  large  CBDRONBLLA  # 

Tribe  VI.    (Stamens  parallel,  ascending.    Calyx  5  to  10-velned.) 

h.  Calyx  lips  toothed,  upper  8  teeth  minute,  lower  8  large        .   BRUHBLLA  XV 

h.  Calyx  lips  entire,  upper  with  an  appendage  on  the  back      SCUTELLARIA  XVI 

k.  Cal.  8-lobed.   Anths.  all  distinct   Fie.  purple  streaked   MACBRlDBA  * 

k.  Calyx  4-lobed.    Anthers,  the  highest  pair  connate         .  8THXNDRA  # 

m.  Corolla  tube  inflated  In  the  midst,  whitish.    Lips  small     .     PHYSOSTEGIA  # 

m.  Corolla  tube  Inflated  at  the  throat,  purple.    Lower  Up  long               LABIUM  XVII 

m.  Corolla  inflated  in  the  broad,  concave,  upper  Up,  purple  or  yellow    PHL&KI8  # 

m.  CoroUa  not  inflated,  short  — Calyx  salver-form,  10-rlbbed.              BALL&TA  # 

—  Calyx  broad  beU-form,  netted  MOLLUCBLLA  * 
n.  Anthers  opening  transversely,  cillate-frlnged.  Lvs.  notched  6ALB0P8I8  XVI II 
n.  Anthers  opening  lengthwise.  —  Akenes  rounded  at  the  top  .       STACHTS  XIX 

—  Akenes  truncate,  8-angled  at  top  LB0NURU8  XX 
o.  Corolla  white,  upper  lip  flattlsh.  Style  equally  bifid  MARRUBIUM  XXI 
o.  Corolla  white,  upper  Up  ooncave.  Style  unequally  bifid  LBtlCAS  # 
o.  Corolla  scarlet,  exserted.    Calyx,  upper  tooth  longest    .     LBONdTIS  # 

*  Consult  for  the  genera  marked  with  the  asterisk  the  fuUer  floras  of  Gray's  or  Britton's 
Manual,  Wood's  Class  Book,  Chapman's  Flora,  or  Gray's  Field,  Forest,  and  Garden  Botany. 

I.  TEUCRIUM,  L.    Germander.    Wood  Sage.    Herbs  or 

shrubs,  widely  distributed,  mostly  of  the  Old  World,  with 
flowers  in  terminal  spikes,  racemes,  or  heads,  or  verticillate  in 
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the  upper  axils.  Calyx  tubular  or  bell-shaped,  5-toothecL 
Corolla  tube  short;  limb  by  a  deep  cleft  in  the  small,  upper 
lip  obliquely  5-lobed,  the  4  upper  lobes  small,  nearly  equal,  the 
fifth  and  lowest,  the  largest  and  rounded.  Stamens  4,  didyna- 
mous,  exserted  from  the  eleft  between  the  2  upper  lobes,  the 
anterior  or  lower  pair  the  longer.  Anther  cells  divergent,  con- 
fluent 

1.  T.  Canadlnse,  L.  American  Germander  or  Wood  Sage.  A 
hoary-pubescent  perennial,  of  fields,  thickets,  roadsides,  and  low,  moist 
grounds  throughout  our  area,  with  Blender,  erect,  simple  or  branched  stem, 
1°  to  8°  high,  lanceolate,  serrate,  acute  or  acuminate,  short-petioled 
leaves  2'  to  6'  long,  rounded  at  base,  green  above,  hoary  beneath,  and 
purple,  pink,  or  cream-colored  flowers  6"  to  10"  long,  in  crowded,  bracted 
whorls  forming  a  simple,  terminal  spike  which  lengthens  in  fruit.  Bracts 
linear-lanceolate,  upper  ones  not  longer  than  the  hoary  calyx,  lower  ones 
sometimes  leaf-like.    July  to  Sept. 

XL  TRICHOSTEMA,  L.  Blue  Curls.  Low  annual  or  per- 
ennial, U.S.  herbs,  a  few  west  of  the  Rockies  shrubby,  with 
entire  leaves,  and  mostly  blue  or  violet  flowers  in  loose  pani- 
cled  cymes.  Calyx  in  our  eastern  species  very  oblique,  veiny, 
2-lipped,  lower  lip  of  2  short  teeth,  upper  of  3,  twice  or  thrice 
as  long,  all  acute.  Corolla  tube  slender,  shorter  than  the 
oblique,  5-lobed  limb.  Stamens  4,  anterior  pair  the  longer;. 
jilament8  very  long,  capillary,  curved,  and  very  much  exserted, 
spinally  coded  in  bud;  anther  cells  divergent,  at  length  more  or 
less  confluent  at  base. 

1.  T.  dichdtomum,  L.  Bastard  Pennyroyal.  Common  Blub 
Curls.  A  pubescent,  slightly  clammy,  or  almost  smooth  annual,  of  sandy 
fields  and  dry  or  rocky  soils  from  Mass.  to  Ky.  south  to  Fla.  and  Tex. , 
with  stiff,  slender,  obscurely  4-angled,  much-branched  stem,  6'  to  18'  high, 
opposite  dichotomous  branches,  thin,  oblong-lanceolate,  obtuse  leaves  1' 
to  2'  long,  narrowed  to  a  short  petiole,  and  blue  or  purple  flowers  6"  to 
9"  long,  solitary  or  2  or  3  together  at  the  ends  of  the  branches  and  inverted 
by  the  bending  of  the  pedicel,  making  the  upper  lip  appear  the  lower. 
The  leaves  have  a  balsamic  odor.  The  Latin  generic  name  refers  to  the 
Aair-like  stamens,  which,  being  blue  and  beautifully  curled  or  in  the  bud 
coiled,  suggest  the  vernacular  one.    Aug.,  Sept. 

2.  T.  lineare,  Nutt.  Narrow-leaved  Blue  Curls.  A  more  slender, 
less  forking,  and  smoother  annual  than  No.  1,  of  sandy  soils  near  the 
coast  from  Canada  to  Ga.  and  La.,  with  linear  leaves  12  to  18"  long. 
Otherwise  nearly  the  same.    July,  Aug. 

IIL  ISAKTHUS,  Mx.  Falsb  Pennyroyal.  A  pubescent, 
slightly  clammy,  branching  annual,  with  lanceolate,  acute, 
entire  or  sparingly  toothed  leaves,  and  nearly  regular  flowers 
in  loose,  axillary  cymes.  Calyx  somewhat  bell-shaped,  with  5 
nearly  equal,  lanceolate,  acute  teeth.    Corolla  tube  as  long  as 
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the  calyx,  limb  of  5  ovate  or  obovate,  equal,  spreading  lobes. 
Stamens  4,  nearly  equal,  incurved,  slightly  exserted ;  anthers 
2-celled.    Monotypic.    Eastern  North  America. 

1.  I.  caeruleus,  Mx.  A  leafy  plant,  with  the  aspect  of  Pennyroyal,  of 
dry  soils  from  Canada  to  Ga.  and  Tex.,  with  rounded,  slender  stem,  6'  to 
18'  high,  distinctly  8-nerved  leaves  12"  to  18"  long,  and  numerous,  small, 
pale  blue  flowers,  1  to  8  in  each  axil.  Corolla  2"  to  8"  long.  July  to 
Sept. 

IV.  MENTHA,  L.  Mint.  Strong-scented,  perennial  herbs, 
mostly  spreading  by  slender,  creeping  rootstocks,  "with  sessile 
or  petioled  leaves,  and  small,  purple,  pink,  or  white  flowers  in 
crowded,  axillary  whorls,  or  dense,  continuous  or  interrupted, 
terminal  spikes.  Corolla  nearly  regular,  tube  rather  shorter 
than  the  calyx;  limb  nearly  equally  4-cleft,  the  upper  and 
broadest  lobe  entire  or  notched.  Stamens  4,  equal,  erect,  dis- 
tant, sometimes  imperfect.  Anther  cells  2,  parallel.  Widely 
distributed  in  north  temperate  regions.  Most  of  the  species  in 
our  area  are  naturalized  from  Europe. 

1.  M.  viridis,  L.  (M.  spicAta,  L.)  Spearmint.  A  nearly  smooth, 
Old  World  perennial,  naturalized  in  wet  soils  of  settled  districts  from 
Canada  to  Fla.  and  Kan.,  and  also  cultivated  for  culinary  and  beverage 
purposes,  spreading  rapidly  by  creeping  roots,  with  erect,  branching, 
4-sided  stems,  1°  to  2°  high,  subsessile,  lanceolate  or  oblong-lanceolate, 
unequally  serrate,  acute  leaves  1'  to  2'  long,  and  pale  purple  flowers  in 
slender,  interrupted  spikes,  the  whorls  distinct  and  more  or  less  separated, 
2'  to  4'  long  in  fruit,  the  central  spike  exceeding  the  lateral  ones.  Bracts 
conspicuous,  bristle-like,  and  with  the  calyx  teeth  slightly  hairy.  July  to 
Sept. 

2.  M.  piperita,  L.  Peppermint.  A  European  perennial,  escaped 
from  cultivation  and  naturalized  in  wet  places  from  Canada  to  Fla.  and 
Tenn.,  similar  to  No.  1,  but  with  its  ovate  or  lanceolate,  serrate  leave* 
petioled  and  dark  green,  and  its  purple  flowers  in  dense,  short,  thick,  ob- 
tuse, terminal  spikes,  interrupted  only  below  if  at  all,  and  the  lateral 
spikes  finally  exceeding  the  central  one.  The  pungent  sensation  experi- 
enced in  tasting  the  leaves,  moreover,  is  followed  by  one  of  coldness.  July 
to  Sept. 

3.  M.  Canadensis,  L.  Horsemint.  American  Wild  Mint.  A  hairy 
or  smooth,  grayish  perennial,  of  moist  soils,  low  grounds,  and  muddy 
places  from  Canada  to  Va.,  Tenn.,  and  Neb.,  with  ascending  or  erect, 
simple  or  branched,  usually  slender  stem,  1°  to  2°  high,  petioled,  oblong- 
lanceolate  to  lanceolate,  serrate,  acute  or  obtuse  leaves  tapering  to  the 
base,  and  pale  purple  flowers  in  globular,  axillary  whorls.  Calyx  oblong- 
bell-shaped,  hairy,  teeth  short.  Stamens  usually  exserted.  Resembling 
Pennyroyal  in  odor ;  the  smooth  forms  have  a  sweeter  fragrance  like 
Monarda.    July  to  Sept. 

V.  LYCOPUS,  L.  Water  Hoarhoitnd.  Low,  mint-like,  but 
bitter  and  only  slightly  aromatic  perennials,  of  wet  or  low 
grounds,  with  sharply  toothed  or  lobed  leaves,  and  very  small, 
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mostly  white  flowers  in  dense  clusters  in  their  axils.  Calyx 
bell-shaped,  with  4  or  5  acute  or  obtuse  teeth.  Corolla  bell- 
shaped,  scarcely  exceeding  the  calyx;  limb  nearly  equally 
4-cleft  or  the  upper  lobe  broadest  and  notched.  Stamens  2, 
distant ;  upper  pair  wanting  or  rudimentary. 

1.  L.  Virginicus,  L.  Bugikweed.  A  plant,  common  in  wet  soils 
from  Canada  to  Fla.,  Ala.,  Mo.,  and  Neb.,  with  usually  simple,  erect, 
obtusely  4-angled  stem,  12'  to  18'  high,  often  sending  out  long,  slender 
runners,  ovate-lanceolate,  serrate  leaves,  entire  and  tapering  at  both  ends, 
on  short  petioles,  and  minute,  purplish  flowers  in  axillary  whorls.  Calyx 
teeth  usually  4,  obtuse,  and  shorter  than  the  nutlets.  Entire  plant  often 
purple.    July  and  Aug. 

2.  L.  sinnatus,  Ell.  Cdt-lbavbd  Watbr  Hoabhound.  A  very 
variable  plant,  of  wet  soils  throughout  our  area,  with  erect,  acutely 
4-angled  stem,  1°  to  8°  high,  rarely  sending  out  runners,  oblong-lanceo- 
late, acuminate,  sinuately  toothed,  incised,  or  pinnatifld  leaves,  or  some 
upper  ones  merely  sinuate  or  serrate,  2'  to  4'  long,  tapering  to  a  short 
petiole.  Calyx  teeth  6,  triangular-subulate  and  spinescent,  longer  than 
the  nutlets.  Rudiments  of  upper  pair  of  stamens  with  thickened  tips. 
July,  Aug. 

VI.  CUNILA,  L.  American,  perennial  herbs  or  undershrubs, 
with  dentate  or  entire  leaves,  and  small,  white  or  purplish 
flowers,  with  various  inflorescence.  Calyx  10  to  13-ribbed, 
equally  5-toothed,  throat  very  hairy.  Upper  lip  of  corolla 
flat,  erect,  notched;  lower  spreading,  3-cleft  Stamens  2, 
erect,  distant.  Nutlets  smooth.  Of  about  16  species,  2  are 
of  North  America,  2  Mexican,  the  rest  Brazilian. 

1.  C.  Mariana,  L.  American  Dittany.  Stonb  Mint.  A  very 
aromatic,  perennial  herb,  of  dry  hills,  rocky  soils,  and  woods  and  thickets 
from  southern  N.T.  to  southern  Ind.  south  to  Fla.,  Ga.,  and  Ark.,  with 
stiff,  slender,  erect,  4-angled,  branched  stem,  8'  to  20'  high,  smooth,  except 
the  nodes,  smooth,  nearly  sessile,  ovate,  serrate  leaves  6"  to  18"  long, 
punctate  with  pellucid  dots,  rounded,  truncate,  or  heart-shaped  at  base, 
and  numerous  purplish-pink  flowers  6"  long,  in  peduncled,  corymbous 
cymes,  axillary  and  terminal.  Corolla  much  longer  than  the  striate, 
punctate  calyx.  Stamens  twice  as  long  as  the  corolla.  Very  fragrant, 
has  been  used  as  a  substitute  for  tea  and  in  febrifugal  infusions.  July  to 
Sept. 

VII.  HEDBOMA,  Pebs.  Low,  annual  or  perennial,  fragrant 
and  pungent,  American  herbs,  with  small  leaves,  and  small, 
blue  or  purple  flowers,  borne  toward  the  tops  of  the  branches 
in  loose,  axillary  clusters,  which  often  become  terminal,  leafy 
spikes  or  racemes.  Calyx  13-nerved,  gibbous  at  base,  haiiy 
in  the  throat,  which  contracts  in  fruit,  2-lipped;  lower  lip 
2-cleft,  upper  3-toothed.  Corolla  2-lipped ;  upper  lip  erect,  flat, 
notched ;  lower  3-cleft,  spreading.  Stamens  2,  fertile,  ascend- 
ing beneath  the  upper  lip. 


Digitized  by  VjOOQ IC 


276  ORDER  66.    LABIATJR 

3L  H.  pulegioldes,  Pbrs.  Common  American  Pennyroyal.  Mogr 
Pennyroyal.  A  strong-scented,  pubescent  or  hairy  annual,  common  in 
dry  fields  and  woods  and  by  roadsides  from  Canada  to  Fla.,  with  erect, 
slender,  branching  stem,  o7  to  W  high,  oblong-oboyate  to  ovate  leaves  6" 
to  15"  long,  on  very  short  petioles,  sparingly  toothed  above,  entire  and 
tapering  below,  and  4  to  6-flowered,  axillary  clusters  with  bluish  or  pur- 
plish corollas  2"  to  3"  long,  about  equaling  the  calyx.  Upper  calyx  teeth 
triangular,  the  2  lower  awl-shaped,  spinescent.  Two  sterile  filaments 
present  on  the  upper  (posterior)  side.  A  plant  in  great  repute  for  various 
domestic  purposes,  resembling  in  taste,  odor,  and  some  of  its  uses  the 
true  or  original  Pennyroyal  of  England  and  Europe,  which  is  Mentha 
Pulegium,  a  congener  of  peppermint  and  spearmint,  called  Pulegium,  i.e. 
fleabane,  by  the  ancient  Romans. 

VIII.  COLLHTSONIA,  L.  Horsb  Balm.  Citronella. 
Coarse,  strong-scented,  perennial  herbs,  of  eastern  North 
America,  with  thickened  roots  or  rootstocks,  large,  ovate,  ser- 
rate, veiny  leaves,  mostly  on  long  petioles,  and  small,  yellow- 
ish flowers,  in  a  terminal,  leafless  panicle  or  raceme.  Calyx 
ovoid,  small  in  flower,  enlarging  in  fruit,  10-nerved,  2-lipped ; 
upper  lip  3-toothed ;  lower  2-clef  t  Corolla  much  longer  than 
the  calyx,  obliquely  bell-shaped,  ringent;  lower  lobe  of  limb 
declined,  fringed,  much  larger  than  the  4  subequal,  smaller 
ones  apparently  forming  the  upper  lip.  Stamens  2  or  4, 
straight,  much  exserted,  divergent 

1.  C.  Canadensis,  L.  Common  Horse  Balm.  Stonbroot.  Rich- 
weed.  A  coarse,  nearly  smooth  herb,  common  in  rich,  moist  woods  and 
fields  from  Me.  to  Wis.  south  to  Fla.  and  Ka»:.,  with  stout,  erect,  or 
ascending,  branched  stem,  2°  to  4°  high,  thin,  acuminate  leaves  4'  to  9' 
long,  the  lower  on  long  petioles,  upper  nearly  sessile,  and  a  large,  loose, 
terminal  panicle  of  racemes  of  lemon-yellow,  lemon-scented  flowers  on 
opposite,  small-bracted  pedicels.  Corolla  5"  to  6"  long.  Fertile  stamens 
2,  and  with  the  style  very  long.  Fruiting  calyx  3"  to  4"  long,  strongly 
ribbed.    July  to  Sept 

EL     PYCNANTHEMTJM,  Mx.     Mountain  Mint.     Basil. 

Pungent,  aromatic,  perennial,  North  American  herbs,  with 
erect  stems,  corymbously  branched  above,  floral  leaves  often 
whitened,  and  small,  whitish,  purplish,  or  purple-dotted  flowers 
in  dense,  many-flowered,  many-bracted  whorls,  mostly  in  termi- 
nal, sometimes  axillary,  cymose  clusters.  Calyx  ovate-oblong 
or  tubular,  naked  in  the  throat,  10  to  13-nerved,  equally 
5-toothed,  or  the  3  upper  teeth  somewhat  united.  Corolla 
short,  2-lipped;  upper  lip  entire  or  notched;  lower  3-lobed. 
Stamens  4,  distant,  included  or  exserted  in  different  flowers ; 
lower  pair  slightly  longer ;  anther  cells  parallel. 

1.  P.  incanum,  Mx.  Hoart  Mountain  Mint.  Wild  Basil.  A 
pale  green  plant,  common  in  rocky  woods,  hillsides,  and  barrens  from 
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Me.  to  Ind.  south  to  Fla.  and  Tex.,  with  rather  stout,  whitish-downy  stem, 
2°  to  4°  high,  thin,  ovate  to  lanceolate,  acute,  subserrate  leaves  2'  to  8' 
long,  finely  downy  or  smooth  above,  hoary-woolly  beneath,  the  upper- 
most usually  whitened  on  both  sides,  and  pale  red,  purple-dotted  flowers 
in  loose,  mostly  terminal,  hoary  cymes  1'  or  more  wide.  Bracts  and 
subequal,  subulate  calyx  teeth  more  or  less  awned.    Aug.  to  Oct. 

2.  P.  lanceoUtum,  Ph.  Virginia  Thyme.  Prairie  Hyssop.  A 
smooth  ish,  fragrant  plant,  common  in  dry  woods,  thickets,  and  fields  from 
New  Eng.  to  N.  Dak.  south  to  Ga.,  Ala.,  and  Ark.,  with  rather  stout, 
straight,  erect  stem,  18'  to  30'  high,  rigid,  sessile  or  very  short-petioled, 
lanceolate  or  linear-lanceolate,  acute,  entire  leaves  1'  to  2'  long,  rounded 
or  obtuse  at  base,  and  purplish,  spotted  flowers  in  numerous  dense, 
downy,  terminal  heads  4"  to  6"  wide,  on  the  corymbed  branches.  Calyx 
teeth  short,  triangular-ovate.    July  to  Sept. 

3.  P.  linifblium,  Ph.  Narrow-leaved  Mountain  Mint.  A  very 
smooth  plant,  of  little  fragrance,  found  in  dry  woods,  thickets,  fields,  and 
prairies  from  Mass.  to  Minn,  south  to  Fla.  and  Tex.,  with  stiff,  slender 
stem,  1°  to  2°  high,  rigid,  entire,  linear,  sessile  leaves  1'  to  2'  long,  and 
whitish  flowers  in  dense,  terminal  heads  3"  to  6"  wide,  less  downy  than 
in  No.  2.    Calyx  teeth  pointed.    July  to  Sept. 

X.  THYMUS,  L.  Thyme.  Low,  branching,  erect,  spread- 
ing or  procumbent,  Old  World,  half-shrubby  perennials,  with 
small,  mostly  entire  leaves,  and  small,  purple,  or  rarely  white 
flowers  in  dense,  terminal,  leafy  heads  or  loose  spikes.  Calyx 
ovoid,  10  to  13-nerved,  hairy  in  the  throat,  2-lipped ;  upper  lip 
3-toothed;  lower  3-cleft.  Corolla  moderately  2-lipped;  upper 
lip  erect,  notched;  lower  spreading,  3-cleft  Stamens  4, 
straight,  usually  exserted,  divergent 

1.  T.  Serpyilum,  L.  Wild  or  Creeping  Thyme.  Mother  of  Thyme. 
A  somewhat  pubescent,  prostrate,  very  leafy,  evergreen  plant,  of  the 
Mediterranean  region,  common  in  old  gardens,  and  escaped  and  some- 
what naturalized  in  old  fields  and  by  roadsides  from  Me.  to  eastern  Pa. 
Stems  somewhat  shrubby,  creeping,  wiry,  forming  broad,  fiat  patches, 
with  leafy,  ascending  branches,  each  bearing  a  small,  roundish,  terminal 
head  of  whorled,  purple  or  lilac  flowers  on  very  short  pedicels.  Leaves 
ovate-oblong  or  elliptical,  3"  to  6"  long,  flat,  entire,  narrowed  to  a  very 
short  petiole.  Variable.  Flowers  very  attractive  to  bees.  Several  va- 
rieties in  cultivation.  Var.  citriodbrus,  Hort.,  or  T.  citrioddrus,  Schrbb., 
with  smaller  and  prominently  veined  leaves  and  a  distinct  lemon  odor,  is 
the  Lemon  Thyme  of  the  gardens.    June  to  Sept. 

2.  T.  vulgaris,  L.  Common  or  Garden  Thyme.  A  hoary-downy 
plant,  1°  to  2°  high,  of  southern  Europe,  cultivated  in  gardens  for  its 
leaves  used  in  seasoning  soups,  sauces,  stews,  etc.,  with  usually  erect, 
stiff,  and  woody  stem  and  branches,  sessile,  linear  to  ovate-lanceolate, 
acute  leaves  3"  to  6"  long,  the  margins  more  or  less  revolute,  and  small, 
lilac  or  purplish  flowers  in  terminal,  interrupted  spikes.  More  fragrant 
than  the  preceding ;  like  it,  much  frequented  by  bees.    June,  July. 

XI.  CALAMINTHA.  To  urn.  Herbs  or  small  shrubs,  of 
north  temperate  regions,  with  entire  or  sparingly  toothed 
leaves,  and  usually  purplish  or  whitish  flowers  of  various  in- 
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florescence,  produced  all  summer.  Calyx  oblong  or  tubular, 
13-nerved,  throat  mostly  hairy,  2-lipped;  upper  lip  3-cleft; 
lower  2-cleft.  Corolla  tube  straight,  usually  longer  than  the 
calyx;  throat  inflated;  limb  2-lipped;  upper  lip  erect,  flat- 
tish,  entire  or  notched ;  lower  spreading,  middle  lobe  longest 
Stamens  4 ;  lower  pair  longer,  usually  ascending. 

1.  C.  ClinopMium,  Benth.  (Clihopodium  vclgarb,L.)  Wild  Basil. 
Fibld  ob  Stone  Basil.  A  hairy,  perennial  herb,  common  in  borders  of 
woods  and  thickets  and  in  low  grounds  from  New  Eng.  to  Md.  west  to 
the  Rockies,  possibly  introduced  from  Europe  eastward,  but  certainly  in- 
digenous westward,  with  slender,  simple  or  branched  stem,  1°  to  2°  high, 
thin,  pale  green,  ovate,  obtuse,  subserrate,  petioled  leaves  I'  to  2'  long, 
and  pale  purple  flowers  involucrate  with  bristle-like,  awl -shaped  bracts 
in  dense,  sessile,  hairy,  axillary  and  terminal,  globular  clusters  1'  wide. 
Bracts  hairy,  as  long  as  the  somewhat  gibbous  and  curved  calyx,  which  is 
nearly  naked  in  the  throat.    Native  in  Europe  and  Asia.    July  to  Oct. 

2.  C.  N6peta,  Link.  Basil  Thtmb.  Lesser  Calamint.  A  soft-hairy, 
strongly  aromatic,  Old  World,  perennial  herb,  naturalized  in  dry  fields, 
hills,  and  waste  places  from  Md.  to  Ky.  south  to  Oa.  and  Ark.,  with 
rather  stout,  ascending,  much-branched  stem,  1°  to  2°  high,  small,  broadly 
ovate,  obtuse,  crenulate,  petioled  leaves  4'  to  8'  long,  upper  ones  much 
smaller,  and  whitish  flowers  in  loose,  peduncled,  axillary  cymes.  Bracts 
minute.  Calyx  straight,  not  gibbous,  hairy  in  the  throat,  half  as  long  as 
the  corolla.    June  to  Sept. 

XII.  SALVIA,  L.  Sage.  Herbs,  undershrubs,  or  shrubs, 
widely  distributed  in  temperate  and  warm  regions,  with  leaves 
varying  from  entire  to  pinnatisect,  and  mostly  showy  flowers, 
varying  in  color  from  scarlet,  purple,  and  violet  to  blue  and 
white,  in  usually  spiked,  racemed  or  panicled  clusters.  Calyx 
2-lipped;  upper  lip  3-toothed  or  entire;  lower  2-cleft;  throat 
usually  naked.  Corolla  strongly  2-lipped;  upper  lip  erect, 
concave  or  arched,  entire  or  notched ;  lower  spreading  or  pen- 
dent, 3-lobed.  Stamens  2 ;  filaments  usually  short,  with  a  trans- 
verse connective,  often  long  and  linear,  bearing  an  anther  cell  at 
each  end,  sometimes,  at  the  upper  end  beneath  the  upper  lip  1 
linear,  poUen-bearing  cell,  and  at  the  other  an  imperfect  one  or 
none.  A  very  large  genus,  the  largest  of  the  order,  embracing 
over  600  species. 

1.  S.  lyrata,  L.  Ltre-lbavbd  Sagb.  A  low,  hairy  or  pubescent, 
perennial  herb,  from  a  somewhat  tuberous  root,  of  dry,  mostly  sandy- 
woodlands,  thickets,  and  meadows  from  N.J.  to  111.  south  to  Fla.  and 
Tex.,  with  slender,  nearly  simple,  scape-like  stem,  6'  to  20'  high,  lyrate. 
lyrate-pinnatifid  or  sometimes  nearly  entire,  petioled,  rosulate,  radical 
leaves,  one  or  two  pairs  of  smaller,  narrow  and  sessile,  cauline  ones,  and 
violet-purple  flowers  in  loose,  distant  whorls  of  6  at  the  top  of  the  square 
stem.  Corolla  1'  long,  with  narrow  tube  and  the  straight,  upper  lip  much 
smaller  than  the  lower.  Calyx  one  third  as  long  as  the  corolla.  Anther 
cells  both  pollen-bearing,  the  lower  usually  smaller.    April,  June. 
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2.  3.  officinalis,  L.  Common  Sage.  A  well-known,  culinary  plant 
from  southern  Europe,  with  erect,  white-woolly,  shrubby  stem,  1°  or 
more  high,  dull  green,  fragrant,  oblong-lanceolate,  entire  or  crenulate, 
rugous  leaves  12"  to  18"  long,  and  blue  flowers  in  a  few,  dense,  10  to  20- 
flowered  whorls  forming  a  spike.  Upper  lip  of  corolla  vaulted,  equaling 
the  lower.  Varieties  are  in  cultivation  with  purple  and  white  flowers  and 
with  crisped  and  variously  colored  and  marked  leaves.    July. 

3.  S.  splendens,  Sellow.  Scarlet  Sage.  A  smooth  perennial  from 
Brazil,  2°  to  4°  high,  with  erect,  branching  stems,  ovate,  acuminate,  ser- 
rate, petioled  leaves,  smooth  on  both  sides,  and  flowers  2'  long,  calyx  and 
corolla  both  scarlet,  opposite,  or  in  whorls  of  2  to  6,  forming  terminal, 
pyramidal  racemes.  Calyx  loose,  bell-shaped,  with  3  teeth,  enlarging 
after  the  fall  of  the  corolla.  Lower  lip  of  corolla  3-lobed  ;  lateral  lobes 
narrower  and  reflexed;  upper  lip  entire.  Many  varieties;  some  with 
white  flowers. 

4.  S.  ffilgens,  Cav.  Cardinal  or  Mexican  Red  Sage.  A  green- 
house shrub  or  herb  from  Mexico,  2°  to  4°  high,  with  ovate,  acute, 
crenate-serrate  leaves  1'  to  3'  long,  cordate  at  base,  pubescent  above,  and 
white-woolly  beneath,  and  scarlet  or  crimson  flowers  disposed  as  in  No.  3, 
but  with  the  calyx  green  and  the  3  lobes  of  the  lower  lip  of  the  corolla 
equal  in  size  and  in  the  same  plane.    July. 

XIII.  MONARDA,  L.  Erect,  aromatic,  North  American 
herbs,  mostly  perennial,  with  toothed  or  entire  leaves,  and 
conspicuous,  white,  yellowish,  red,  purple,  or  mottled  flowers, 
in  a  few,  dense  heads  or  whorls  involucrate  with  numerous, 
often  colored  bracts.  Calyx  tubular,  15-nerved,  subequally 
5-toothed.  Corolla  long  and  slender,  deeply  2-lipped;  lips 
linear  or  oblong ;  upper  erect  or  arched,  notched  or  entire ; 
lower  reflexed,  3-lobed,  middle  lobe  narrowest  and  prominently 
projecting.  Stamens  2,  fertile,  ascending  beneath  the  upper 
lip,  usually  exserted.  Anthers  apparently  versatile,  the  2 
linear  cells  divergent  at  base  and  connate  at  apex,  forming 
nearly  a  single,  continuous  one  transverse  to  the  filaments. 

1.  M.  didyma,  L.  Oswego  Tea.  American  Bee  Balm.  A  band- 
some  and  fragrant,  somewhat  hairy  perennial,  common  in  moist  soils, 
especially  along  streams,  from  Me.  to  Mich,  south  along  the  mts.  to  Ga., 
with  stout,  simple,  or  branched,  acutely  4-angled  stem,  2°  to  3°  high, 
thin,  roughish,  dark  green,  ovate  or  ovate-lanceolate,  acuminate,  sharply 
serrate,  petioled  leaves  3'  to  5'  long,  the  floral  ones  and  the  large,  ovate- 
lanceolate,  involucrate  bracts  tinged  with  red,  and  bright,  crimson 
flowers  2'  long,  in  dense,  terminal,  often  proliferous  heads.  Calyx 
incurved,  smooth  without,  naked  or  nearly  so  within.  Perfect  stamens 
and  style  exserted.  An  upper  pair  of  filaments  short  and  abortive. 
July  to  Sept. 

2.  M.  punctata,  L.  Horse  Mint.  A  minutely  downy  perennial, 
common  in  sandy  ground  and  dry  fields  from  N.Y.  to  Minn,  south  to  Fla. 
and  Tex.,  with  obtusely  angled,  branched  stem,  2°  to  3°  high,  narrowly 
lanceolate,  acute,  remotely  and  obscurely  serrate  leaves  1'  to  3'  long, 
tapering  to  a  petiole,  upper  ones  sessile,  and  pale  yellow,  purple-spotted 
flowers  V  long,  in  numerous,  axillary,  and  terminal  clusters.  Involucrate 
bracts  large,  yellowish,  and  red  or  purple.  Calyx  downy  outside.  Sta- 
mens not  exserted  or  but  slightly.    July  to  Sept. 
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3.  M.  fistnlosa,  L.  Wild  Bbbgamot.  An  exceedingly  variable, 
smoothish,  or  downy  perennial,  oommon  in  dry  soils,  in  hedges  or  thickets, 
or  on  dry  banks  and  hills  from  Me.  to  Minn,  south  to  Fla.  and  La.,  with 
acutely  4-angled  stem,  often  hollow  (fistulosa),  2°  to  4°  high,  ovate- 
lanceolate  or  lanceolate,  acute  or  acuminate,  serrate,  nearly  smooth, 
petioled  leaves  2'  to  4'  long,  and  greenish-white,  yellowish,  pink,  or 
purplish  flowers  12"  to  18"  long,  with  ezeerted  stamens  and  calyx  hairy 
in  the  throat,  in  solitary  and  terminal  heads,  or  sometimes  in  axillary 
clusters.  Involucrate  bracts  various,  whitish,  purplish,  or  purple.  July 
to  Sept. 

XIV.  NEPETA,  L.  Annual  or  perennial,  Old  World  herbs, 
with  erect  or  more  or  less  trailing  stems,  toothed  or  incised 
leaves,  and  blue,  white,  or  rarely  yellow  flowers  in  whorled 
clusters,  crowded  in  terminal  spikes,  or  axillary  and  few- 
flowered.  Calyx  tubular,  obliquely  5-toothed,  15-nerved.  Co- 
rolla 2-lipped;  tube  slender,  dilated,  naked  in  the  throat; 
upper  lip  somewhat  concave,  notched,  or  2-lobed;  lower 
spreading,  3-lobed,  middle  lobe  largest.  Stamens  4,  ascend- 
ing beneath  the  upper  lip ;  upper  (inner)  pair  longer ;  anther 
cells  divergent 

$  Till.    Whorls  in  a  terminal  raceme No.  1 

$  Oleohoma.    Low,  diffuse,  trailing.    Flowers  axillary No.  2 

1.  N.  Cataria,  L.  Catnip.  Catmint.  A  pale  green,  downy  per- 
ennial, naturalized  as  a  common  weed  in  waste  places  near  dwellings 
from  Me.  to  Minn,  south  to  Qa.  and  Kan.,  with  stout,  erect,  branched 
stem,  2°  to  3°  high,  ovate  to  oblong,  crenate-dentate  leaves  1'  to  2'  long, 
usually  cordate  at  base,  green  above,  and  whitish-downy  beneath,  and 
whitish  or  purplish,  dark-dotted  flowers  in  spiked,  leafy-bracted  whorls 
terminating  the  stem  and  branches.    July  to  Sept 

2.  N.  Glechbma,  Bbnth.  (Glechoma  hedbracba,  L.)  Ground 
Ivt.  Gill  over  the  Ground.  A  creeping  perennial,  naturalized  and 
common  in  carpet-like  masses,  in  damp  and  shady  places,  along  walls, 
fences,  or  hedges,  from  Me.  to  Minn,  south  to  Ga.  and  Kan.,  with  trail- 
ing, leafy  stem,  6'  to  18*  long,  ascending  branches,  long-petioled,  round- 
kidney-shaped,  crenate  leaves  6"  to  18"  wide,  green  on  both  sides,  and 
bluish-purple  flowers,  2  or  8  together,  in  axillary  clusters.  Corolla  8 
times  as  long  as  the  calyx,  variegated  in  the  throat.  Anther  cells  diver- 
gent at  right  angles,  each  pair  forming  a  cross  ;  sometimes  wanting.  An 
infusion  of  the  leaves  is  a  common  domestic  remedy  for  colds.  An 
ornamental,  cultivated  form,  Var.  variegata,  has  variegated  leaves.  May 
to  Sept. 

XV.  BRUNELLA,  Toubn.  (Prunella,  L.)  Low,  perennial 
herbs,  with  nearly  simple  stems,  petioled  leaves,  and  sessile 
whorls  of  6  violet,  purple,  or  white  flowers,  crowded  in  dense, 
terminal,  or  sometimes  also  axillary,  bracted  spikes  or  heads. 
Calyx  tubular-bell-shaped,  about  10-ribbed,  naked  in  the  throat, 
2-lipped,  closed  in  fruit;  upper  lip  broad,  flat,  truncate,  with  3 
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short  teeth ;  lower  narrow,  with  2  lanceolate  teeth.  Corolla  2- 
lipped;  upper  lip  erect,  concave,  entire;  lower  3-lobed,  spread- 
ing. Stamens  4,  ascending  beneath  the  upper  lip;  filaments 
forked,  bearing  the  anther  on  the  lower  point;  anther  cells 
divergent.    4  or  5  species  widely  distributed, 

1.  B.  vulgaris,  L.  Self-heal.  Heal-all.  All-heal.  A  pubes- 
cent or  nearly  smooth  plant,  very  common  in  woods,  fields,  and  waste 
places  not  only  throughout  our  area,  as  well  as  northward  and  westward, 
but  also  in  Europe  and  Asia,  with  slender,  ascending  or  erect,  usually 
simple  stem,  6'  to  20'  high,  a  few  ovate  or  oblong,  entire  or  toothed, 
petioled  leaves  1'  to  2'  long,  and  blue,  purple,  flesh-colored,  or  rarely 
white  flowers,  in  dense,  terminal,  oblong-ovoid  spikes,  lengthening  in 
fruit,  with  a  pair  of  conspicuous,  imbricated,  broad,  reniform  bracts  be- 
neath each  whorl.  Corolla  4"  to  6"  long,  nearly  twice  as  long  as  the 
green  or  purplish  calyx.  Said  to  be  naturalized  from  Europe,  but  evi- 
dently indigenous  northward.    Blooms  all  summer.    May  to  Oct. 

XVI.  SCUTELLARIA,  L.  Skullcap.  Bitter,  inodorous, 
annual  or  perennial  herbs,  undershrubs,  or  rarely  shrubs, 
widely  distributed,  of  various  habit,  with  simple,  entire  to  pin- 
natifid  leaves,  and  blue,  violet,  yellow,  or  white  flowers  solitary 
or  in  pairs,  or  in  terminal  or  axillary,  bracted,  usually  1- 
sided  spikes  or  racemes.  Calyx  bell-shaped  in  flower,  2-lipped, 
lips  entire;  upper  appendaged  on  the  back  and  closed  visor-like 
after  flowering,  often  deciduous  in  fruit ;  lower  lip  persistent 
Corolla  tube  curved,  much  exserted,  throat  dilated;  limb  2- 
lipped,  upper  lip  vaulted,  entire  or  notched;  lower  spreading  or 
deflexed ;  lateral  lobes  small,  middle  one  large,  convex.  Sta- 
mens 4,  ascending  beneath  the  upper  lip ;  anthers  ciliate,  lower 
pair  usually  1-celled  by  abortion.  The  species  here  given  are 
all  perennial  herbs. 

a.  Flowers  small,  8"  to  ft"  long,  In  axillary  raoemea Ho.  1 

aw  Flowers  larger,  6"  to  15"  long,  In  terminal  racemes,    (b) 

b.  Plants  smooth,  green •       •      •      No.  fi 

b.  Plants  pubescent,  hoary.    Leaves  narrow,  mostly  entire     •       •       •       .      No.  8 
b.  Plants  pubescent  or  hairy.    Leaves  broader,  toothed  •       .  Koa.  4,  5 

a.  Flowers  large  or  small,  solitary  in  the  opposite  axils No.  6 

1.  S.  laterifl&ra,  L.  Mad  Dog  Skullcap.  Madwort.  Hoodwort. 
A  smooth  plant,  common  in  wet  places,  along  ditches  and  streams  through- 
out our  area,  with  slender,  erect  or  ascending,  usually  much-branched 
stem,  1°  to  2°  high,  thin,  ovate  to  ovate-lanceolate,  acuminate  or  acute, 
coarsely  serrate  leaves  2'  to  3'  long,  rounded  or  subcordate  at  base,  on 
petioles  6"  to  12"  long,  and  small,  blue,  rarely  white  flowers  3"  to  4"  long, 
in  slender,  opposite,  axillary,  or  sometimes  also  terminal,  long-stalked,  1- 
sided,  leafy -bracted  racemes.  Two  of  the  common  names  arose  from  the 
plant's  repute  with  old  herbalists  as  an  antidote  to  hydrophobia.  July  to 
Sept. 

2.  S.  serrata,  Andrews.  Showy  Skullcap.  A  green,  nearly  smooth 
plant,  in  woodlands  from  southern  N.Y.  to  111.  south  to  N.C.  and  Ky.,  with 
erect,  slender,  simple  or  branched  stem,  1°  to  2°  high,  ovate  or  elliptic, 
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crenate-serrate,  acute  or  acuminate  leaves  2'  to  4'  long,  and  blue  flowers 
1'  long,  in  single,  terminal,  few-flowered  racemes.  Lips  of  corolla  equal 
in  length.    June,  July. 

3.  S.  integrifolia,  L.  Hyssop  Skullcap.  A  hoary,  minutely  pubes- 
cent, intensely  bitter  plant,  of  dry  grounds  in  woods  or  thickets  or  on 
grassy  roadsides  from  New  Eng.  to  Fla.  and  Tex.,  with  slender,  erect,  usu- 
ally simple  stem,  9'  to  24'  high,  thin,  usually  lanceolate  to  linear-lanceo- 
late, obtuse  or  subacute,  mostly  entire  leaves  (integrifolia),  on  short 
petioles  or  sessile,  1'  to  2'  long,  but  varying  in  width  and  margin,  the 
lower  sometimes  ovate  or  broadly  oval,  and  crenate  or  dentate,  and  bright 
blue  and  white  flowers  10"  to  15"  long,  in  loose,  terminal,  bracted  racemes. 
Corolla  slender  below,  enlarged  above,  with  subequal  lips.  Bracts  lanceo- 
late, longer  than  the  pedicels.    May  to  Aug. 

4.  S.  cantscens,  Nutt.  Downy  Skullcap.  A  plant  common  in  dry 
or  moist  soils  in  woods  and  thickets  and  on  river  banks  from  Pa.  to  Kan. 
and  Ark.  south  in  the  mts.  to  N.C.  and  Ala.,  with  erect  stem,  2°  to  4°  high, 
much  branched  above,  lance-ovate,  acute,  crenate,  petioled  leaves  3'  to  4' 
long,  minutely  pubescent  on  both  sides,  whitish  beneath,  and  numerous 
flowers  in  panicled,  bracted  racemes.  Corolla  8"  to  10"  long,  canescent ; 
tube  white,  lips  blue,  upper  lip  arched,  longer  than  the  lower.  Bracts 
linear-lanceolate.    June  to  Aug. 

5.  S.  pilosa,  Mx.  Hairy  Skullcap.  A  plant  of  dry,  sandy  soils  in 
open  woods  or  thickets  from  southern  N.Y.  to  Mich,  south  to  Fla.  and 
Tex.,  with  slender,  nearly  simple  stem  1°  to  2°  high,  hairy  below,  pubes- 
cent above,  oblong-ovate  or  oval,  obtuse,  crenate-dentate,  petioled,  pubes- 
cent, veiny  leaves  1'  to  3'  long,  in  distant  pairs,  and  blue  flowers  6"  to  9" 
long,  in  rather  short,  terminal,  often  branched  racemes.  Bracts  elliptical 
or  oblong-spatulate,  longer  than  the  hairy  pedicels  and  calyx.  Variable. 
June  to  Aug. 

6.  S.  galericulata,  L.  Hooded  Skullcap.  Marsh  Skullcap.  A 
smooth  or  slightly  downy  plant,  common  in  wet  places,  especially  in 
ditches  and  along  streams,  from  Me.  to  Neb.  south  to  Pa.  and  Ohio  or 
along  the  mts.  to  N.C,  with  erect,  simple,  or  branched  stem,  l°to  2°  high, 
oblong-lanceolate,  acute,  remotely  crenate-serrate  leaves  1'  to  2'  long, 
subcordate  or  rounded  at  base,  short-petioled  or  sessile,  and  solitary,  blue 
flowers  9"  to  12"  long,  usually  all  turned  one  way,  on  short  peduncles  in 
the  axils  of  the  upper  leaves.  The  most  common  species  in  England. 
Common  also  to  Europe  and  Asia.    June  to  Sept. 

XVII.  iAMIUM,  L.  Dead  Nettle.  Annual  or  perennial, 
diffuse  or  decumbent,  Old  World  herbs,  with  petioled,  mostly 
ovate  or  orbicular,  toothed  leaves,  and  flowers  in  whorled,  axil- 
lary or  terminal  clusters.  Calyx  tubular-bell-shaped,  about  6- 
nerved,  with  5  nearly  equal,  subulate  teeth.  Corolla  tube 
usually  exserted ;  limb  2-lipped ;  upper  lip  erect,  concave,  en- 
tire, narrowed  at  base ;  lower  lip  with  broad,  cuneate,  notched, 
spreading  middle  lobe,  and  small  lateral  ones.  Stamens  4, 
ascending  beneath  the  upper  lip,  lower  pair  longer;  anther  of 
2  diverging  cells,  often  hairy.     Style  2-cleft 

1.  L.  amplexicaule,  L.  Henbit.  Henbit  Dead  Nettle.  A  slightly 
pubescent,  annual  or  biennial  herb,  naturalized  from  Europe  and  com- 
mon in  waste  and  cultivated  grounds  from  Me.  to  Minn,  south  to  Fla. 
Qnd  Ark.,  with  slender,  decumbent  or  ascending  stems,  6'  to  JC  high, 
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roundish,  coarsely  or  incisely  crenate  leaves  6"  to  18"  wide,  the  lower 
long-petioled,  the  upper  and  floral  ones  sessile  and  amplexicaul,  and 
purple  or  red  flowers  in  axillary  and  terminal  clusters.  Corolla  6"  to 
8"  long ;  tube  slender,  much  exserted  ;  upper  lip  downy  ;  lower  spotted 
with  white,  its  lateral  lobes  truncate.  Calyx  pubescent.  Anthers  hairy. 
April  to  Oct. 

2.  L.  purpureum,  L.  Red  Dead  Nettle.  A  European  annual, 
naturalized  in  waste  and  cultivated  grounds  from  U.I.  to  Pa.,  similar  to 
No.  1,  but  with  its  oblong  or  roundish,  crenate  leaves  all  petioled,  the 
reddish-purple  corolla  shorter,  6"  long,  and  the  lateral  lobes  of  its  lower 
lip  of  1  or  2  short  teeth.    April  to  Oct. 

3.  L.  album,  L.  White  Dead  Nettle.  A  hairy,  European  perennial, 
cultivated  and  escaped  from  gardens  from  New  Eng.  to  Va.,  with  peti- 
oled,  ovate,  acute,  crenate,  dentate,  or  incised,  rugose-veiny  leaves,  and 
white  flowers  V  long,  the  corolla  tube  curved,  with  an  oblique,  hairy 
ring  near  Us  base  inside,  and  a  slender  tooth  on  each  lateral  lobe  of  the 
lower  lip.     April  to  Oct. 

4.  L.  maculatum,  L.  Spotted  or  Variegated  Dead  Nettle.  A 
straggling,  European  perennial,  escaped  from  gardens  to  roadsides  from 
Me.  to  Va.,  with  decumbent  or  ascending,  usually  branching  stems,  &  to 
16'  long,  broadly  ovate,  crenate,  petioled  leaves,  usually  blotched  with 
white  along  the  midrib,  and  purplish  flowers  V  long,  with  the  hairy  ring 
inside  transverse  and  the  lateral  lobes  of  the  lower  lip  very  small.  May 
to  Oct 

XVIII.  GALEOPSIS,  L.  Hemp  Nettle.  European  and 
Asiatic,  branching,  annual  herbs,  with  purple,  red,  yellow,  or 
vaiiegated,  sessile  flowers,  whorled  in  the  upper  axils  or  in 
terminal,  interrupted,  or  dense  spikes.  Calyx  somewhat  bell- 
shaped,  with  5  subequal,  spiny-pointed  teeth.  Corolla  tube 
exceeding  the  calyx;  upper  lip  entire,  concave,  erect;  lower 
with  large,  obcordate  middle  lobe,  and  smaller,  ovate  lateral 
ones.  Stamens  4,  ascending  beneath  the  upper  lip;  lower 
pair  longer;  anther  cells  2,  each  transversely  2-valved,  inner 
and  smaller  valve  ciliate,  the  outer  smooth.    About  6  species. 

1.  6.  Tetrahit,  L.  Common  Hemp  Nettle.  A  coarse,  hairy  weed, 
naturalized  from  Europe  and  common  in  waste  and  cultivated  grounds 
from  Me.  to  Mich,  south  to  N.C.,  with  stout,  obtusely  4- angled,  retrorsely 
hispid  stem,  1°  to  3°  high,  swollen  beneath  the  joints,  ovate,  coarsely 
serrate,  acute  or  acuminate,  petioled  leaves  2'  to  5'  long,  hairy  on  both 
sides,  and  purplish  flowers  variegated  with  white,  in  dense,  axillary 
whorls  or  in  a  leafy-bracted  spike.  Calyx  teeth  bristly,  as  long  as  the 
tube.    Corolla  8"  to  12''  long,  twice  as  long  as  the  calyx.    June  to  Sept. 

XIX.  STACHYS,  L.  Hedge  Nettle.  Woundwort.  Mostly 
herbs,  widely  distributed,  with  purple,  red,  yellow,  or  white, 
sessile  or  short-pediceled  flowers  in  approximate  whorls,  either 
axillary  or  more  commonly  in  a  terminal  spike ;  whence  the 
generic  name,  the  Greek  for  spike.  Calyx  tube  angular,  bell- 
shaped,  5  to  10-ribbed,  with  usually  5  equal,  acute  or  prickly- 
tipped  teeth.   Corolla  tube  cylindrical,  not  longer  than  the  calyx; 
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upper  lip  erect  or  spreading,  concave,  entire  or  notched ;  lower 
spreading,  3-lobed,  middle  lobe  largest  Stamens  4,  ascending 
beneath  the  upper  lip,  lower  pair  longer,  sometimes  deflexed 
or  contorted  after  discharging  pollen.    About  150  species. 

1.  S.  palustris,  L.  Marsh  Hedge  Nettle  or  Woundwort.  A 
coarse,  rough  perennial,  of  wet  grounds  from  Me.  to  Pa.  westward  to  the 
Pacific,  also  in  Europe  and  Asia,  with  stout,  erect,  retroreety  hispid  stem, 
1°  to  4°  high,  firm,  sessile  or  short-petioled,  oblong-lanceolate,  acute  or 
acuminate,  crenate-serrate  leaves  3'  to  6'  long,  hoary  beneath,  and  pale 
red,  purple-spotted  flowers  7"  to  8"  long.  Calyx  hispid,  its  erect,  spread- 
ing teeth  half  as  long  as  the  tube  ;  the  whole  shorter  than  the  bracts  and 
half  as  long  as  the  corolla  with  its  downy  upper  lip.    June  to  Sept 

2.  S.  aspera,  Mx.  Rough  Hedge  Nettle  or  Woundwort,  a 
perennial  herb,  common  in  wet  grounds  from  Canada  to  Fla.  and  La., 
with  slender  stem,  2°  to  4°  high,  smoothish  on  the  sides,  retrorsely  hispid 
on  the  angles,  sparingly  hairy  or  smoothish,  ovate-lanceolate,  sharply 
serrate,  green  leaves  distinctly  petioled,  and  flowers  nearly  as  in  No.  1,  but 
with  the  corolla  6"  long,  entirely  smooth,  and  the  calyx  smooth  except 
on  the  angles,  and  the  teeth  triangular-awl-shaped  and  purplish.  June  to 
Sept 

XX.  LBOHURUS,  L.  Motherwort.  Tall,  erect,  Old  World 
herbs,  with  palmately  cut-lobed  leaves,  and  dense,  axillary 
whorls  of  small,  white,  pink,  or  purplish  flowers  forming  long, 
leafy  spikes.  Calyx  top-shaped,  5-ribbed,  with  5  nearly  equal, 
rigid,  subspinescent  teeth.  Upper  lip  of  corolla  entire,  hairy, 
concave,  erect;  lower  spreading  or  deflexed,  3-lobed,  middle 
lobe  obcordate.  Stamens  4,  ascending  beneath  the  upper  lip, 
lower  pair  longer.  Nutlets  3-angled,  truncate,  smooth.  Eight 
or  ten  species,  European  and  Asiatic. 

1.  L.  Cardiaca,  L.  Common  Motherwort.  A  tall  perennial,  origi- 
nally of  Tartary,  traveling  westward  with  civilization  to  Europe,  thence 
to  America,  and  now  naturalized  in  waste  places  near  dwellings  from 
Me.  to  Minn,  and  Neb.  south  to  N.C.  and  Kan.,  with  upright,  purplish, 
downy,  square  stem,  3°  to  6°  high,  4  vertical  rows  of  rough,  long-petioled, 
palmately  lobed  leaves,  the  lower  rounded,  the  upper  and  floral  wedge- 
shaped  at  base  and  3-cleft,  or  the  uppermost  lanceolate  and  3-toothed, 
and  pink  or  purplish  flowers  3"  to  5"  long,  in  numerous,  axillary  whorls 
shorter  than  the  petioles.  Corolla  longer  than  the  rigid,  bristly-toothed 
calyx ;  an  oblique,  hairy  ring  within  its  tube ;  its  upper  lip  white-woolly 
outside,  the  lower  variegated.    June  to  Sept 

XXI.  MARRltBIUM,  L.  Hoarhound.  Bitter,  aromatic, 
usually  woolly,  Old  World,  perennial  herbs,  with  rugose, 
toothed  or  cut  leaves,  and  small,  purplish  or  white  flowers 
in  crowded,  axillary  whorls.  Calyx  tubular,  5  to  10-nerved, 
with  5  to  10  subequal  teeth,  acute  or  spiny  tipped,  spreading 
or  recurved  at  maturity.  Upper  lip  of  corolla  erect,  nar- 
row, flat,  entire  or  notched;  lower  spreading,  3-cleft,  middle 
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lobe  broadest,  usually  notched ;  tube  included.  Stamens  4,  in- 
cluded in  corolla  tube,  lower  pair  longer.  Style  2-cleft  About 
40  species,  natives  of  southern  Europe  and  western  Asia. 

i.  M.  Yulgire,  L.  Common  or  White  Hoarhound.  A  hoary- 
woolly  herb,  escaped  from  gardens  and  naturalized  in  fields  and  by  road- 
sides from  Me.  to  Minn,  south  to  N.C.,  Tenn.,  and  Tex.,  with  stout  stem, 
1°  to  2°  high,  branched  from  the  base  or  several  from  one  root,  oval  or 
roundish-ovate,  crenate-dentate,  petioled  leaves  V  to  2'  long,  rough-veined 
and  whitish  above,  woolly  beneath,  and  small  whitish  flowers  in  dense, 
hairy,  sessile,  axillary  whorls.  Calyx  woolly,  with  10  alternately  shorter, 
setaceous,  spreading  or  recurved  teeth.  Used  in  popular  medicine  and 
as  an  ingredient  in  cough  candy.    July  to  Sept 


Order  67.    BORAGInAcejE  —  Borage  Family 

Chiefly  herbs,  sometimes  shrubs,  or  rarely  trees  in  the 
tropics,  with  round  stems,  rough-hairy,  exstipulate,  mostly 
entire  and  alternate  leaves,  and  mostly  regular  flowers  in 
usually  coiled  (scorpioid)  inflorescence.  Calyx  mostly 
5-divided,  -parted,  -cleft,  or  -lobed,  and  persistent,  valvate 
in  bud.  Corolla  gamopetalous,  mostly  regular  and  5- 
lobed,  lobes  mostly  imbricated  in  bud.  Stamens  alternate 
with  lobes  of  corolla  and  inserted  in  its  tube  or  throat. 
Ovary  superior,  of  2  carpels,  each  2-ovuled,  entire,  with 
terminal,  single  style,  or  more  commonly  in  most  of  our 
genera  deeply  4-lobed,  as  in  Labiatce^  becoming  in  fruit  4 
1-seeded  nutlets  or  akenes  in  the  bottom  of  the  calyx. 

A  large  flunfly,  chiefly  of  north  temperate  regions,  with  mocuaginoua  and  toothing, 
slightly  bitter,  never  poisonous  properties. 

Key  to  Genera 

».  Ormry  entire.    Style  terminal.    Froit  fleshy.    8hro.be.       .     TOUWfBPORTIA  I 

».  Ormry  entire.    Style  terminal.    Froit  dry,  separating .       .      HBLIOTROPIUM  II 
».  Ovary  deeply  4-lobed.    (b) 

b.  Corolla  Irregular;  limb  unequal.    8tamens,  unequal,  ezserted     .    BCHIUK  III 

b.  Corolla  irregular ;  tube  curved.    Stamens  included       .       .         LYCtfPSIS  # 
b.  Corolla  regular,    (c) 

c  Akenes  unarmed ;  throat  closed  by  scales,    (d) 

d.  Corolla  wheel-shaped,  blue.    Anthers  ezserted               .    BORAGO  IV 

d.  Corolla  tubular.    Anthers  Included   ....  SfMPHTTUM  # 
c.  Akenes  unarmed ;  throat  not  closed  by  scales,    (e) 

o.  Corolla  tubular,  with  erect,  acute  lobes ONOSMdDIUM  # 

o.  Corolla  lobes  rounded,  Imbricate  In  bud,  white  or  yellow  LITH08PBRMUM  V 

e.  Corolla  lobes  rounded,  Imbricate  in  bud,  blue,  large              .    MBRTBN8IA  VI 

ev  Corolla  lobes  rounded,  convolute  In  bud,  blue,  small     .       .        MT0S0TI8  VII 

c  Akenes  armed.    Corolla  funnel-form                      .       CYW0GL088UM  VIII 

e.  Akenes  armed.    Corolla  salver-form               .       .  BCHIN OSPBRMUM  IX 

*  See  fuller  floras  of  Wood,  Gray,  or  Brltton. 
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I.  TOURNEFORTIA,  L.  Chiefly  erect  op  twining  shrubs, 
sometimes  trees,  rarely  nearly  herbaceous  plants,  widely  dis- 
tributed over  warm  regions,  with  alternate,  entire,  rough  or 
downy  leaves,  and  small  flowers  in  coiled,  1 -sided,  bractless 
spikes  or  racemes.  Calyx  5-parted.  Corolla  5-lobed,  with 
cylindrical  tube  bearing  5  included  stamens.  Ovary  entire, 
style  terminal.    Fruit  a  drupe  with  two  2-seeded  nutlets. 

I.  T.  heliotropioldes,  Hook.  (Heliotr6pium  anchu&xf6lium,  Poir.) 
Summer  Heliotrope.  An  erect,  garden  undershrub  from  Buenos  Ayres, 
with  shrubby  base,  herbaceous,  hairy  branches,  elliptic,  obtuse,  wavy- 
margined  leaves,  downy  on  both  sides,  and  numerous,  scentless  flowers  in 
1-sided  racemes,  on  2  to  3-forked,  terminal  peduncles.  Corolla  salver- 
form  ;  tube  yellow,  included  in  the  hairy,  5-lobed  calyx ;  limb  6-lobed, 
pale  lilac.    Drupe  globular.    May. 

II.  HELIOTROPIUM,  Tourn.  Heliotrope.  Turnsole. 
Herbs,  undershrubs,  or  rarely  shrubs,  widely  distributed  in 
warm  regions,  with  mostly  alternate,  entire,  oval  to  lanceolate 
leaves,  and  small,  blue  or  white  flowers  in  circinate,  1-sided 
spikes.  Calyx  deeply  5-parted,  persistent.  Corolla  salver-form 
or  short-funnel-form,  throat  usually  open.  Stamens  included ; 
anthers  nearly  sessile.  Style  terminal,  short ;  stigma  conical 
or  capitate.  Fruit  2  to  4-lobed,  at  length  separating  into  two  2- 
celled,  2-seeded  carpels,  or  into  four  1-seeded  nutlets  or  akenes. 

1.  H.  Peruvianum,  C.  Common  Heliotrope.  A  pubescent,  erect, 
greenhouse  shrub,  1°  to  2°  high,  from  Peru,  with  veiny,  rugose,  lance- 
ovate,  short-petioled  leaves  1'  to  2'  long,  and  small,  very  fragrant,  vanilla- 
scented,  white  or  purplish-tinted  flowers  in  terminal  spikes,  branched  by  3's 
and  4's.    Corolla  tube  little  longer  than  the  calyx.    Compare  next  species. 

2.  H.  corymbdsum,  Ruiz  and  Pav.  A  greenhouse  shrub  from  Peru, 
similar  to  No.  1,  and  with  it  the  parent  of  most  of  the  florists'  heliotropes, 
but  with  larger  and  narrower  leaves,  and  its  lilac  flowers  nearly  twice  as 
large  and  in  larger  and  more  open  clusters.  Corolla  tube  twice  as  long  as 
the  calyx  with  its  longer  and  narrower  teeth. 

3.  H.  Curassavicum,  L.  Curacoan  or  Seaside  Heliotrope.  A 
smooth,  fleshy,  more  or  less  glaucous  annual,  of  sandy  shores  from  Va.  to 
Fla.  and  Tex.,  from  St.  Louis  to  New  Orleans,  Ore.  to  Mexico,  and  of 
sandy  seashores  in  warm  regions  generally  around  the  globe,  with  diffusely 
spreading  or  at  length  prostrate  stems,  6'  to  18'  long,  pale,  thickish, 
nearly  veinless,  oblanceolate  or  spatulate  to  linear-lanceolate,  obtuse, 
entire  leaves  1'  to  2'  long,  and  sessile,  white  or  bluish  flowers  2"  to  3' 
wide,  in  dense,  bractless,  peduncled,  2-forked  spikes.     May  to  Sept. 

4.  H.  fndicum,  L.  (Heli6phytum  Indicum,  DC.)  Indian  Helio- 
trope. A  coarse,  hairy  annual,  naturalized  from  India,  in  waste  grounds 
from  N.C.  to  111.  south  to  Fla.  and  Tex.,  with  erect,  furrowed,  branching 
stem,  1°  to  2°  high,  ovate  or  oval,  petioled,  rugose,  veiny  leaves  2'  to  6' 
long,  and  sessile,  blue  or  purple  flowers  2"  to  3"  wide,  in  dense,  bract 
less,  terminal,  scorpioid  spikes,  usually  simple,  rarely  forked,  3'  to  8' 
long  in  fruit.  Corolla  pubescent,  much  exserted,  throat  closed.  Fruit 
smooth,  miter-shaped.    May  to  Nov. 
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III.  ECHIUM,  Tourn.  Viper's  Bugloss.  Coarse,  bristly- 
hairy,  Old  World  herbs  or  shrubs,  with  alternate  leaves,  and 
rather  large,  irregular,  blue,  violet,  red,  or  white  flowers  in 
spiked  or  panicled  racemes  recurved  at  the  top.  Calyx 
5-parted ;  segments  narrow,  erect.  Corolla  bell-shaped  or  fun- 
nel-form ;  limb  of  5  unequal,  oblique  lobes ;  throat  open,  naked. 
Stamens  5,  unequal,  most  of  them  exserted.  Style  filiform; 
stigma  cleft.    Akenes  4,  ovoid,  erect,  rough ;  base  flat. 

1.  E.  vulgare,  L.  Blub  Weed.  Blue  Thistle.  A  bristly-hairy, 
European  biennial,  naturalized  as  a  weed  in  fields,  meadows,  and  waste 
grounds  from  New  Eng.  to  Neb.  south  to  Va.,  with  erect,  round,  bristly, 
tubercled,  usually  simple  stem,  1°  to  2°  high,  lanceolate  to  linear-lanceo- 
late, entire,  dull  green  leaves  2'  to  6'  long,  lower  one  petioled,  upper  ses- 
sile or  amplexicaul,  and  numerous,  showy,  bright  blue  to  violet-purple 
flowers  8"  to  12"  long,  in  short,  crowded,  axillary,  recurved,  1-sided 
spikes  forming  a  long,  narrow  thyrse.    June,  July. 

IV.  BORAGO,  Tourn.  Borage.  Annual  or  perennial,  Old 
World  herbs,  with  oblong  or  lanceolate,  entire  leaves,  and  pan- 
icled, drooping,  blue  flowers.  Calyx  5-parted.  Corolla  rotate, 
with  5  acute  lobes,  and  a  scale  at  the  base  of  each  closing  the 
throat.  Anthers  connivent  into  a  cone.  Akejues  ovoid,  muri- 
cate,  base  excavated.  Four  known  species,  native  around  the 
Mediterranean. 

1.  B.  officinalis,  L.  Common  Borage.  A  bristly-hairy  annual  from 
the  Mediterranean  region,  common  in  old  gardens  as  a  pot  herb  or  a  salad, 
with  erect  stem,  1°  to  2°  high,  spreading  or  ascending  branches,  alternate, 
ovate  or  obovate,  entire  leaves  2'  to  6'  long,  lower  ones  narrowed  to  peti- 
oles, upper  sessile,  and  sky-blue,  varying  to  purple  or  white,  flowers  8" 
to  10"  wide,  on  spreading  or  recurved  pedicels  1'  to  2'  long,  in  terminal 
clusters.  Filaments  included.  Sometimes  cultivated  as  a  bee  plant  and 
for  ornament.    June  to  Sept. 

V.  LITHOSPERMUM,  L.  Gromwell.  Chiefly  annual  or 
perennial  herbs,  with  usually  thick,  reddish  roots,  alternate, 
sessile,  entire,  generally  narrow  leaves,  and  white,  blue,  or  vio- 
let flowers,  solitary  and  axillary,  or  in  leafy-bracted  spikes  or 
racemes.  Calyx  5-parted.  Corolla  funnel-form  or  salver-form ; 
limb  5-lobed ;  throat  open,  with  or  without  appendages  oppo- 
site the  lobes.  Anthers  included,  nearly  sessile.  Stigma 
obtuse,  2-cleft.  Akenes  ovoid,  erect,  stony,  whence  the  generic 
name  (Stony-seed),  smooth  and  shining,  or  brown  and  rough, 
with  flat  base. 

1.  L.  arvtnse,  L.  Wheat  Thief.  Cork  Gromwell.  A  rough, 
annual  or  biennial  weed,  slightly  canescent,  with  appressed  pubescence, 
naturalized  from  Europe,  and  common  in  fields  and  waste  places,  from  New 
Eng.  to  Mich,  south  to  Ga.  and  Kan.,  with  erect,  branching  stem,  6'  to  12' 
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high,  from  a  reddish -barked,  spindle-shaped  root,  bright  green,  linear- 
lanceolate  or  linear,  obtuse  or  acutish,  veinless  leaves  6"  to  18"  long,  and 
small,  whitish,  nearly  sessile,  solitary  flowers  in  the  upper  axils.  Corolla 
funnel-form,  about  8"  long,  equaling  or  exceeding  the  linear-lanceolate 
lobes  of  the  calyx ;  throat  open,  unappendaged.  Akenes  rugose,  pitted, 
or  tubercled.    May,  June. 

2.  L.  cane'scens,  Lbum.  Hoary  Puccoon.  A  more  or  less  hoary, 
soft-hairy  perennial,  of  prairies,  fields,  open  woods,  and  dry  soils  from 
N.Y.  to  Va.  and  Ala.  west  to  Minn,  and  Kan.,  with  erect,  usually  simple 
stem,  6'  to  15'  high,  linear-oblong  or  oblong,  obtuse  leaves  8"  to  18"  long, 
and  bright  orange-yellow,  sessile  flowers  6"  long,  apparently  solitary  and 
axillary,  in  dense,  leafy-bracted  spikes.  Corolla  salver-form;  throat 
appendaged ;  tube  naked  at  the  base  inside,  8  times  as  long  as  the  calyx, 
which  is  twice  as  long  as  the  smooth,  white,  shining  akenes.  Root  long, 
deep,  dyeing  red,  the  Puccoon  of  the  Indians.  Flowers  dimorphous. 
May,  June. 

3.  L.  hirtum,  Lbhm.  Hairt  Puccoon.  A  rough,  bristly-hairy  per- 
ennial, of  dry  grounds  and  pine  barrens  from  N.Y.  to  Minn,  south  to  Fla. 
and  Tex.,  with  erect,  leafy  stem,  1°  to  2°  high,  linear-lanceolate,  obtuse, 
sessile  leaves  2'  to  3'  long,  lowest  small  and  scale-like,  floral  ones  ovate- 
lanceolate,  and  crowded,  orange-yellow,  peduncled  flowers  7"  to  8"  long, 
in  short,  terminal,  leafy  racemes.  Corolla  as  in  No.  2,  but  with  the  tube 
hairy  at  the  base  inside,  and  only  twice  as  long  as  the  linear,  hirsute  lobes 
of  the  calyx,  which  is  3  times  as  long  as  the  smooth,  white,  shining  akenes. 
Flowers  dimorphous.    Root  dyeing  red.    April  to  June. 

VI.  MERTENSIA,  Both.  Smooth  Lungwort.  Smooth  or 
pilose,  perennial  herbs,  of  north  temperate  regions,  with  alter- 
nate, entire,  mostly  broad  leaves,  often  pellucid-dotted,  and 
showy,  blue,  purplish,  or  rarely  white  flowers  on  slender  pedi- 
cels, in  short,  loose,  corymbed  or  panicled,  raceme-like  clusters. 
Calyx  short,  deeply  5-cleft.  Corolla  trumpet-shaped  or  tubular- 
funnel-form  ;  limb  with  short,  obtuse  lobes ;  throat  open,  naked, 
or  often  with  5  folds  or  ridges  between  the  stamens  at  the  top 
of  the  tube.  Style  long  and  filiform.  Akenes  ovoid,  smooth 
or  wrinkled.     About  a  dozen  species. 

1.  M.  Virginica,  DC.  Virginia  Lungwort  or  Cowslip.  Blue- 
bells. A  very  smooth,  pale  green  plant,  of  alluvial  banks  and  rich  soils 
from  N.Y.  to  Minn,  south  to  S.C.  and  Ark.,  and  often  cultivated  for  orna- 
ment, with  erect  or  ascending  stem,  12'  to  18'  high,  oval,  oblong,  or  obo- 
vate,  obtuse  leaves  2'  to  5'  long,  radical  and  lower  ones  petioled,  upper 
sessile,  and  numerous,  handsome,  nodding  flowers,  varying  often  in  color 
even  in  the  same  plant,  through  every  shade  of  rich  blue  and  purple  to 
pink  or  lilac.  Corolla  somewhat  trumpet-shaped,  10"  to  12"  long,  its 
nearly  cylindrical  tube  twice  as  long  as  the  spreading  or  expanded  limb, 
and  3  times  as  long  as  the  calyx.     May,  April. 

VII.  MYOSOTIS,  Dill.  Forget-me-not.  Scorpion  Grass. 
Low,  more  or  less  hairy,  perennial  or  annual,  diffuse  or  erect 
herbs,  of  wide  geographic  distribution,  with  alternate,  entire 
leaves,  radical  ones  petioled,  cauline  sessile,  and  small!  blue, 
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pink  or  white  flowers,  in  terminal,  Anally  elongated,  bractless, 
more  or  less  1-sided  racemes.  Corolla  salver-form ;  tube  equal- 
ing or  exceeding  the  5-clef t  calyx ;  throat  closed  with  5  small, 
blunt,  concave  scales  opposite  the  rounded  lobes,  which  are 
convolute  in  bud.  Stamens  included,  filaments  short.  Akenes 
ovoid,  erect,  smooth,  fixed  by  their  base ;  scar  small.  About 
40  species. 

1.  M.  palfistris,  Lam.  Thue  Forget-me-not.  An  Old  World*  per- 
ennial, escaped  from  cultivation  and  naturalized  in  brooks  and  wet  places 
from  Me.  to  southern  N.Y.  and  Pa.,  with  slender  rootstocks  or  stolons, 
ascending,  loosely  branched,  appressed-pubescent  or  nearly  smooth  steins, 
9'  to  20'  long,  oblong-lanceolate  or  oblanceoiate,  obtuse,  sessile  leaves, 
lower  ones  petioled,  1'  to  3'  long,  and  loose  racemes  of  bright  blue  flowers 
with  yellow  eye;  the  limb  of  the  corolla  flat,  3"  to  4"  wide,  and  the  tube 
longer  than  the  appressed-pubescent  calyx  with  its  triangular-ovate,  acute 
lobes*  Akenes  somewhat  angled,  or  keeled  on  the  inner  (ventral)  side* 
May,  June. 

2.  M.  laxa,  Lbhm.  (M.  Palcstris,  Var.  laxa,  Gray.)  Smaller 
Forobt-me-not.  A  plant,  found  in  wet  and  muddy  places  from  Me.  to 
Ohio  south  to  Va.  and  Tenn.,  also  in  Europe  and  Asia,  similar  to  No.  1, 
in  habit,  leaves,  pubescence,  and  inflorescence,  but  with  pedicels  longer, 
raceme*  more  lax  (laxa),  the  limb  of  the  pale  blue  corolla  only  about  2" 
wide  and  concave,  the  tube  not  longer  than  the  calyx  with  its  ovate-lance- 
olate, acutish  lobes,  and  the  akenes  equally  convex  on  both  sides.  May  to 
Aug. 

VIII.  CYNOGLOSSUM,  Tourn.  Hound's-tongub.  Coarse, 
robust,  hairy,  usually  tall  herbs,  widely  distributed  in  tem- 
perate regions,  with  alternate,  entire,  usually  large  leaves,  the 
lowest  long-petioled,  and  purple,  blue,  or  white  flowers  in  ter- 
minal, simple  or  panicled,  usually  bractless  and  scorpioid  ra- 
cemes. Calyx  5-parted.  Corolla  funnel-form;  tube  short; 
throat  closed  by  5  obtuse  scales  opposite  the  rounded  lobes. 
Stamens  5,  included.  Akenes  4,  flat  or  convex,  oblique, 
attached  near  the  apex  to  the  convex  or  conical  base  of  the 
style,  forming  together  a  more  or  less  pyramidal  fruit,  and 
armed  all  over  with  barbed  or  hooked  prickles.  About  75 
species.  Generic  name,  translated  Jiound's-tongue,  refers  to 
the  leaves  of  No.  1. 

1.  C.  officinale,  L.  Common  Hound's-tongur.  A  dull  green,  silky- 
pubescent,  ill-scented  biennial,  of  Europe  and  Asia,  naturalized  as  a  com- 
mon weed  in  pastures  and  waste  grounds  from  Canada  to  N.C.  and  Kan., 
with  stout,  erect,  hairy  stem,  1°  to  2°  high,  leafy  to  the  top,  usually 
branched,  radical  and  lower  leaves  oblong-lanceolate,  6'  to  12'  long,  on 
slender  petioles,  upper  ones  smaller,  lanceolate,  and  sessile  by  a  rounded 
or  clasping  by  a  heart-shaped  base,  all  softly  downy  on  both  sides,  and 
reddish-purple,  rarely  white  flowers,  4"  wide,  in  panicled,  usually  bract- 
less racemes.  Akenes  flat  above,  slightly  margined,  attaching  themselves 
by  their  hooked  prickles  to  passing  animals  or  people. 

BRIEF  FLORA  — 19 
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2.  C.  Vireinicnm,  L.  Wild  Cohere  r.  A  roughish,  hirsute  peren- 
nial, of  woods  and  thickets  from  Canada  to  Fla.,  La.,  and  Kan.,  with  stout, 
simple  stem,  20'  to  30'  high,  leaflets  above,  oblong-oval,  acute  leaves  5'  to 
&  long,  lowest  and  radical  ones  petioled,  upper  ones  clasping  by  a  cordate 
base,  none  above  the  lower  half  of  the  stem,  and  blue  or  pale  purple 
flowers  4"  to  6"  wide,  in  a  few,  corymbed,  bractless  racemes  raised  on  a 
long,  naked  peduncle.  Akenes  prickly  as  in  No.  1,  but  convex  above,  not 
margined  and  horizontal.    May,  June. 

IX.  ECHIrTOSPBRMUM,  Lehm.  Stick-seed.  Bub-seed.  Pu- 
bescent or  hispid  herbs,  chiefly  of  north  temperate  regions, 
with  alternate,  entire,  often  narrow  leaves,  and  small,  blue  or 
whitish  flowers  in  terminal,  bracted  or  bractless  racemes  or 
spikes.  Calyx,  corolla,  and  fruit  nearly  as  in  Cynoglossum, 
but  the  corolla  is  usually  salver-form,  and  the  akenes  are  erect, 
parallel  with  the  style,  attached  laterally,  and  armed  with 
barbed  prickles  all  over  the  back,  or  in  1  to  3  marginal  rows 
and  otherwise  naked.      The   generic   name  means  hedgehog 


1.  E.  Virginicom,  Lehm.  (Ctnogl688um  Mobisoni,  DC.)  Virginia 
Stick-seed.  Beggar-ticks.  Beggar's  Lice.  A  pubescent  biennial  (or 
annual  ?),  found  on  the  borders  of  woods  and  thickets,  in  rocky  grounds 
and  rubbish  from  Canada  to  Ga.,  La.,  and  Kan.,  with  erect,  furrowed  stem, 
2°  to  4°  high,  widely  spreading,  slender  branches,  remote,  oblong-lanceo- 
late to  ovate-oblong,  acuminate  leaves  4'  to  8'  long,  narrowed  to  a  petioled 
base,  rough  above,  pubescent  beneath,  radical  ones  when  present  round- 
ovate,  cordate,  on  long  petioles,  and  small,  whitish  flowers  1"  wide,  on 
short,  slender  pedicels  recurved  in  fruit,  in  very  slender,  forked  racemes, 
leafy-bracted  at  the  base.  Fruit  globular,  about  2"  in  diameter,  each  of 
the  4  akenes  densely  covered  with  barbed  prickles.    June  to  Sept. 


Order  68.  HYDROPHYLLACEJE  —  Waterleaf  Family 

Mostly  herbs,  with  insipid,  watery  juice,  usually  hairy, 
with  exstipulate,  mostly  alternate  leaves,  and  perfect, 
regular  flowers,  generally  in  scorpioid  cymes,  racemes,  or 
spikes.  Calyx  inferior,  persistent,  5-parted,  sometimes 
appendaged  at  the  clefts.  Corolla  gamopetalous,  with  5 
stamens  inserted  in  the  tube,  alternate  with  the  lobes. 
Ovary  entire,  superior,  1-celled  with  2  parietal  placenta©, 
or  2-celled  by  meeting  of  the  placentae,  4  to  niany-ovuled. 
Styles  2,  partly  united  or  distinct.  Fruit  a  2-valved  cap- 
sule.    Embryo  small,  in  abundant  albumen. 

About  18  gener*  and  160  to  190  species,  mostly  of  western  North  America,  with  no  Im- 
portant properties. 
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Key  to  Genera 

I  Ovary  and  pod  1-oelled.    Styles  partly  united.    Leaves  toothed,  lobed,  etc    (b) 
$  Ovary  and  pod  2-eelled.    Styles  distinct.    Leaves  entire,    (e) 
b.  Corolla  lobes  convolute  in  bud.    (e) 
b.  Corolla  lobes  Imbricate  in  bud.    (d) 

c.  Stamens  exserted.    Flowers  in  forked  cymes  .  HYDROPHYLLUM     I 

c  Stamens  included.    Flowers  solitary        ....         IfBMdPHILA    # 

d.  Flowers  solitary.    Calyx  enlarged  in  fruit BLLfSIA    # 

d.  Flowers  racemed ,  .  PHACBLIA    II 

e.  PlaoenUB  many-seeded HYDROLBA  (WAmA)    # 

*  See  fuller  floras  of  Britton,  Gray,  and  Wood. 

I.  HTOROPHYLLUM,  L.  Waterleaf.  Erect,  perennial 
herbs,  No.  1  biennial,  with  large,  alternate,  petioled,  lobed, 
pinnate  or  pinnatifid  leaves,  and  white,  lilac,  blue,  purplish,  or 
violet  flowers  in  cymose  clusters.  Calyx  sometimes  append- 
aged  between  its  lobes.  Corolla  bell-shaped,  5-cleft,  convolute 
in  bud,  the  tube  bearing  within,  opposite  each  lobe,  a  longi- 
tudinal, linear  appendage  attached  along  the  middle  with  its 
edges  infolded,  forming  a  nectariferous  groove.  Stamens  ex- 
serted; filaments  bearded  along  the  middle.  Ovary  1-celled, 
with  2  large,  fleshy  placentae,  each  2-ovuled.  Styles  united 
nearly  to  the  top.  Capsule  globose,  maturing  1  to  4  spherical 
seeds,  one  or  more  usually  proving  abortive. 

The  generic  name,  Greek  for  waterleaf,  refers  to  some  landed  cavity  for  water  In  each 
leaf.    Species  6  or  7,  all  American. 

$  Calyx  appendaged  between  the  lobes.    Stamens  little  exserted     ....      No.  1 
$  Calyx  not  appendaged.    Stamens  much  exserted Nos.  2,  8, 4 

1.  H.  appendiculatum,  Mx.  Appendaged  Waterleaf.  A  rough- 
hairy  biennial,  of  moist  woods  from  western  N.Y.  to  Minn,  south  to  N.C., 
Tenn.,  and  Kan.,  hairy  in  nearly  all  its  parts,  with  slender,  weak,  simple 
or  branched  stems,  12'  to  18'  high,  pinnately  6  to  7-divided,  long-petioied, 
radical  and  lower  leaves  snbpalmately  6-lobed,  shorter-petioled  stem  ones, 
the  lobes  of  the  latter  divergent  and  dentate,  and  blue,  violet,  or  purple 
flowers  6"  to  7"  long,  on  slender  pedicels  4"  to  10"  long,  in  loose,  branched 
cymes.  Calyx  with  lanceolate-awl-shaped  segments  and  a  deflexed  ap- 
pendage at  each  sinus.    Stamens  little  exceeding  the  corolla.    May,  June. 

2.  H.  Virginicnm,  L.  Virginia  Waterleaf.  A  nearly  smooth  plant, 
of  moist,  rich  woods  from  Me.  to  Minn,  south  to  S.C.  and  Kan.,  with 
weak,  slender,  ascending  or  erect  stems,  1°  to  2°  high,  pinnate  or  pinnati- 
fid, petioled  leaves,  the  segments  6  to  7,  ovate  or  ovate-lanceolate,  acute, 
incised  or  toothed,  1'  to  2'  long,  and  white  to  sky-blue  or  violet-purple 
flowers  4"  long,  on  short  pedicels,  in  slender,  peduncled,  simple  or  forked 
cymes.  Stamens  and  style  conspicuously  exserted.  Calyx  lobes  narrow, 
linear,  bristly-ciliate.  Sinuses  unappendaged.  Leaves  few ;  lower  and 
radical  ones  6'  to  10'  long,  on  long  petioles.     May  to  Aug. 

3.  H.  macroph^llunL,  Ncttt.  Large-leaved  Waterleaf.  A  rough* 
hairy  perennial,  of  rich  woods  from  Ohio  to  Va.,  Tenn.,  and  northern  Ala. 
west  to  the  Mississippi  River,  with  a  stout  stem,  1°  to  2°  high,  oblong-oval 
leaves  (lower  ones  8'  to  12'  long  and  long-petioled),  deeply  pinnatifid  or 
pinnate,  the  segments  0  to  13,  oval  or  ovate,  obtuse,  coarsely  toothed,  1' 
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to  3'  long,  and  nearly  white  flowers  6"  to  7"  long,  in  terminal,  dense, 
globular,  long-peduncled  cymes.    Stamens  much  exserted.    May,  June. 

4.  H.  C&nadense,  L.  Broad-leaved  Waterleaf.  A  nearly  smooth 
perennial,  of  cool,  damp,  rich  woods  from  Mass.  to  N.C.  west  to  the  Missis- 
sippi River,  with  slender,  usually  simple  stems,  12'  to  18'  high,  roundish,  cor- 
date, palmately  5  to  7-lobed,  unequally  toothed,  petioled  leaves  3'  to  o7  wide, 
lower  and  radical  ones  much  larger  aud  on  long  petioles,  sometimes  with 
2  or  3  small,  scattered  ones  on  the  petioles,  and  white  or  purplish  flowers 
in  dense,  terminal,  forked  fascicles,  on  peduncles  usually  shorter  than  the 
petioles.    June,  July. 

II.  PHACBLIA,  Juss.  Annual  or  rarely  perennial  herbs, 
with  alternate,  pinnately  divided,  lobed  or  dissected,  simple 
and  toothed,  or  rarely  entire  leaves,  and  blue,  violet,  or  white 
flowers  in  more  or  less  scorpioid  cymes  or  racemes.  Calyx  5- 
parted,  unappendaged.  Corolla  bell-shaped  or  nearly  rotate, 
rarely  tubular  or  funnel-form,  caducous ;  tube  with  or  without 
inside  appendages  opposite  the  5  lobes,  which  are  imbricated 
in  bud.  Stamens  exserted  or  included.  Ovary  1-celled ;  styles 
united  below.  Pod  1-celled,  or  nearly  2-celled  by  the  extension 
of  the  placentae ;  each  placenta  2  to  many-seeded. 

About  80  species,  all  natives  of  the  New  World,  mostly  North  American ;  a  dootao  or 
more  cultivated  for  ornament 

|  Pha cilia  proper.  Ovules  and  seeds  4.    Corolla  lobes  entire;  tnbe  with 

appendages  in  pairs  between  the  stamens Noa.  1,  2,  8 

$  Co6MAjrrnu8.    Ovules  and  seeds  4.    Corolla  lobes  fringed ;  tnbe  without 

appendages Noa.  4, 5 

$  Whitlavia.    Ovules  and  seeds  many.    A  small  scale  at  the  base  of  each 

stamen No,  6 

$  EifrooA.   Ovules  and  seeds  many.    Appendages  none,         ....  No.  7 

or  consisting  of  10,  narrow,  vertical  plates  •  No.  8 

1.  P.  bipinnatlfida,  Mx.  Loose-flowered  Phacblta.  A  biennial, 
of  rich  soils  or  shaded  banks  and  along  streams  from  Ohio  to  111.  south  to 
Ala.,  sometimes  cultivated  for  ornament,  with  erect,  hairy,  branching 
stem,  1°  to  2°  high,  long-petioled,  pinnately  cleft  or  divided  leaves  2'  to  o7 
long,  the  3  to  7  segments  or  leaflets  ovate  or  oblong,  acute,  incisely  lobed 
or  toothed,  and  numerous,  blue  or  violet  flowers  6"  to  8"  wide,  on  slender 
pedicels,  in  loose,  forked,  elongated,  glandular-pubescent  racemes.  Co- 
rolla broad-bell-shaped,  with  entire  lobes,  and  in  the  tube  10  longitudinal, 
ciliate  appendages  in  pairs  midway  between  the  bases  of  the  stamens. 
Ovules  and  seeds  4.  Stamens  and  style  exserted ;  filaments  bearded  in 
the  middle.  Var.  brevistylis,  Gray,  with  smaller  corolla  and  stamens 
and  style  not  exserted,  is  noted  in  Ala.     May  to  July. 

2.  P.  congesta,  Hook.  A  downy-canescent,  ornamental,  garden  an- 
nual from  Tex.,  12'  to  16'  high,  with  pinnately  3  to  7-divided  leaves,  a 
few  small  lobes  interposed,  the  main  divisions  oblong  or  oval,  incisely  pin- 
natifld  or  irregularly  lobed,  the  lowest  lobes  stalked,  the  upper  ones  con- 
fluent, and  numerous,  bright  blue  flowers  3"  long,  in  loose,  corymbed 
racemes  or  spikes.  Stamens  exserted.  Ovules  and  seeds  4.  June  to 
July. 

3.  P.  tanacetifdlia,  Bewth.  Tansy-leaved  Phacblia.  A  bristly- 
hairy,  ornamental,  garden  annual,  1°  to  3°  high,  from  Cal.,  with  pinnati- 
sect  leaves  2'  to  6'  long,  and  bluish-pink  flowers  in  dense,  corymbed  spikes. 
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8tamens  and  style  conspicuously  exserted.    Ovules  and  seeds  4.    June, 
July. 

4.  P.  Pursuit,  Buckley.  (P.  fimbriXta,  Pursh.)  Pursh's 
Phacelia.  A  smoothish  or  pubescent  annual,  of  moist  woods,  banks, 
and  river  bottoms  from  Pa.  to  Minn,  south  to  Ga.,  Ala.,  and  Mo.,  and 
sometimes  cultivated,  with  erect  stem,  8'  to  12'  high,  diffuse,  slender 
branches,  pinnately  parted  or  cleft  leaves,  lower  ones  petioled,  upper  ses- 
sile, the  5  to  15  lobes  oblong  or  lanceolate,  acute,  entire  or  incised,  and  9 
to  15  light  blue  flowers  6"  to  6"  wide,  on  pedicels  longer  than  the  lance- 
linear  sepals,  in  simple,  terminal,  1-sided  racemes.  Corolla  nearly  rotate, 
without  appendages,  its  5  stamens  a  little  longer  than  the  delicately 
fringed  lobes.    May,  June. 

5.  P.  fimbriata,  Mx.  Fringed  or  Mountain  Phacelia.  A  weak, 
diffuse,  sparingly  pubescent  annual,  of  mountain  woods  from  Va.  to  Ga. 
and  Tenn.,  and  sometimes  cultivated  for  ornament,  with  slender,  ascend- 
ing, simple  or  branched  stems,  4'  to  8'  high  or  long,  pinnately  divided, 
parted,  or  cleft  leaves,  the  lower  petiolate,  the  upper  sessile,  the  lobes 
oblong  or  roundish,  obtuse,  and  5  to  12  white  flowers  4"  to  5"  wide,  on 
slender  pedicels  about  as  long  as  the  linear  to  spatulate,  obtuse  sepals,  in 
simple,  terminal  racemes.    May. 

6.  P.  Whitliyia,  Gray.  (Whitlavia  orandiflora,  Harv.)  A  hairy 
and  glandular,  ornamental  annual  from  southern  Cal.,  with  loosely 
branched  stem,  1°  to  2°  high,  ovate  or  deltoid,  incisely  toothed,  long- 
petioled  leaves,  and  large,  purple  or  blue,  varying  to  white,  flowers  in 
loose,  terminal  racemes.  Corolla  with  cylindric,  ventricose  tube  1'  long, 
a  nearly  equal  limb  of  5  spreading  lobes,  a  single,  small,  scale-like  append- 
age at  the  base  of  each  filament,  and  the  stamens  and  style  much  exserted. 
Ovules  and  seeds  many.    June  to  Oct. 

7.  P.  viscida,  Torr.  (Eutoca  viscida,  Brnth.)  Clammy  Phacelia. 
A  clammy,  ornamental  annual  from  southern  Cal.,  with  dark,  glandular 
hairs  throughout,  erect,  branching  stem,  1°  to  2°  high,  ovate  or  obscurely 
cordate,  doubly  or  incisely  and  irregularly  toothed  leaves  V  to  2'  long, 
and  deep  blue  flowers  6"  to  10"  wide,  with  purple  or  whitish  center,  in 
simple  terminal  racemes.    Pods  many-seeded.    July. 

8.  P.  Menziesii,  Torr.  (Eutoca  Menziesii,  R.  Br.)  Menzies's 
Phacelia.  A  rough-hairy,  ornamental  annual  from  Cal.,  with  branched 
stem,  9*  to  12'  high,  linear  or  lanceolate,  mostly  sessile  and  entire  leaves, 
and  bright  violet  or  sometimes  white  flowers  6"  to  0"  wide,  in  panlcled 
spikes  or  spike-like  racemes.  Corolla  spreading  bell-shaped,  twice  as  long 
as  the  calyx.    Pods  many-seeded.    June. 


Order  69.   POLElfONIACEJE — Polemonium  cr  Phlox 

Family 

Herbs,  sometimes  slightly  shrubby,  with  alternate  or 
opposite,  entire,  lobed,  or  variously  divided,  exstipulate 
leaves,  and  perfect,  regular  or  nearly  regular  flowers 
variously  arranged.  Calyx  inferior,  persistent ;  lobes  or 
teeth  5,  imbricated  in  bud.  Corolla  gamopetalous,  salver- 
form,  funnel-form,  bell-shaped  or  rotate,  with  the  5  divi- 
sions of  the  limb  convolute  in  bud,  and  5  usually  unequal 
stamens  inserted  in  the  tube,  alternate  with  the  lobes. 
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Ovary  3-celled,  with  axile  placentae;  style  1;  stigmas  3, 
linear.  Fruit  a  3-celled,  3-valved  pod,  usually  loculicidal. 
Seeds  few  or  many.  Embryo  straight  in  the  axis  of  the 
albumen. 

Innooent  plants  of  temperate  regions,  embracing  8  or  10  genera  and  mora  than  100 
species,  mostly  North  American,  many  of  them  ornamental. 

Key  to  Genera 

Corolla  salver-form.    Filaments  unequal.    Leaves  entire  .....  PHLOX  1 

Corolla  bell-shaped.    Filaments  equal.    Leaves  pinnate    •       .       .      POLBMOHIUM  II 

Corolla  tubular-funnel-shaped.    Leaves  pinnately  divided        ....     OfLIA  # 

*  See  flora  of  Chapman  or  Wood. 

I.  PHLOX,  L.  Phlox.  Perennial,  rarely  annual  herbs, 
with  opposite,  sessile  or  short-petioled,  entire  leaves,  upper 
sometimes  alternate,  and  showy,  blue,  purple,  red,  or  white 
flowers,  in  terminal,  corymbed,  or  panicled  cymes.  Calyx 
tubular-bell-shaped,  lobes  acute  or  acuminate.  Corolla  salver- 
shaped;  tube  long,  slender,  more  or  less  curved.  Stamens 
short,  straight,  included,  very  unequally  inserted.  Capsule 
ovoid,  3-seeded,  finally  expanding  and  rupturing  the  tube  of 
the  calyx.    All  the  species  below  are  perennial,  except  No.  3. 

a.  Stem  erect,  smooth.  Cymes  many-flowered,  In  an  oblong  or  pyramidal  panicle  Nos.  1, 2 
a.  Stem  erect,  pubescent  or  hairy,  dlchotomously  branched,  cymes  simple 

or  corymbed No.$ 

a.  8tems  erect  or  ascending,  cymes  simple  or  corymbed.    (b) 
a.  Stems  low,  diffuse,  creeping  or  tufted,    (c) 

b.  Plants  smooth.    Calyx  teeth  shorter  than  the  tube       •       •       •       •        Nos.  4, 5 
b.  Plants  hairy.    Calyx  teeth  longer  than  the  tube  •       •       •       •        Nos.  6,  T 

c  Leaves  ovate  or  lanceolate         • Nos.  8,  9 

c  Leaves  subulate No.  10 

1.  P.  paniculata,  L.  Perennial  Garden  Phlox.  A  very  common, 
garden  perennial,  native  in  open  woods  and  on  river  banks  from  Pa.  to  III. 
south  to  Fla.  and  La.,  with  smooth,  stout  stem,  2°  to  4°  high,  thin,  oblong- 
lanceolate  to  ovate-lanceolate,  acuminate  leaves  3'  to  5'  long,  tapering, 
or  the  upper  often  abrupt  or  heart-shaped  at  base,  the  lower  ones  petioled, 
and  numerous,  pink-purple,  scentless  flowers  on  short-  pedicels,  in  a 
terminal,  oblong-pyramidal  panicle.  Corolla  tube  12"  to  16"  long,  slightly 
curved ;  lobes  roundish,  obovate,  entire,  shorter  than  the  tube.  Calyx 
teeth  awl-shaped,  nearly  as  long  as  the  tube.  The  parent  of  most  of  the 
perennial  phloxes  of  the  gardens,  some  being  hybrids  with  the  next. 
July  to  Sept 

2.  P.  macuttta,  L.  Spotted  Phlox.  Wild  Sweet  William.  A 
perennial,  of  rich  woods  and  moist  grounds  along  streams  from  N.J.  to 
Minn,  south  to  Fla.,  Term.,  and  Ark.,  and  escaped  from  gardens  farther 
north,  with  rather  slender,  erect,  smoothish,  purple-spotted  stem,  2°  to  3° 
high,  lanceolate  or  ovate-lanceolate,  sessile  leaves  2'  to  4'  long,  tapering 
to  the  end  from  the  rounded  or  cordate  base,  thicker  and  firmer  than  in 
No.  1,  and  pink-purple  flowers,  varying  to  white,  in  a  terminal,  narrow, 
oblong  panicle,  leafy  below.  Calyx  teeth  triangular-lanceolate,  acute,  less 
than  half  as  long  as  the  tube.  Var.  suaveolens,  Wood,  or  Candida,  Mx. 
(P.  8UAVEOLKN8,  Ait.),  common  in  gardens  and  occurring  wild  with  the 
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type,  has  white,  sweet-scented  flowers,  and  smooth,  unspotted  stem. 
June  to  Aug. 

3.  P.  Drummondii,  Hook.  Drummond's  Phlox.  An  erect,  forkedly 
branching,  glandular-hairy  annual,  8'  to  15'  high,  native  of  Tex.,  but 
common  in  gardens  everywhere  in  numerous  varieties,  with  oblong-  or 
ovate-lanceolate,  acute,  mucronate,  downy  leaves,  upper  ones  often 
alternate  and  half-clasping,  and  red,  varying  to  rose,  purple,  or  white 
flowers  with  a  darker  center,  mostly  in  crowded,  cymose  clusters.  The 
parent  of  the  numerous  annual  phloxes  of  the  gardens.  Some  cultivated 
forms,  known  as  Star  Phloxes,  have  the  normally  entire  corolla  lobes 
deeply  cut.  The  specific  name  commemorates  the  Englishman  who  in 
1885  introduced  this  species  to  cultivation.    June  to  Aug. 

4.  P.  ovata,  L.,  1763.  (P.  Carolina,  L.,  1762.)  Mountain  Phlox. 
A  perennial,  of  open  woods  chiefly  in  or  along  the  nits,  from  Pa.  to  N.C. 
and  Ala.,  smooth  throughout,  with  slender,  simple  or  branched  stem,  1°  to 
2°  high,  ovate  or  ovate-lanceolate,  acute,  sessile  leaves  1'  to  2'  long,  with 
rounded  or  cordate  base,  or  the  lower  ones  larger,  2'  to  4'  long,  and  taper- 
ing to  the  base,  and  pink  or  rose-red,  short-pediceled  flowers  1'  long,  in 
dense,  corymbed  or  simple  cymes.  Calyx  teeth  lanceolate  or  triangular- 
lanceolate,  acute,  less  than  half  as  long  as  the  tube.    May  to  July. 

5.  P.  glabtrrima,  L.  Smooth  Phlox.  A  smooth,  or  nearly  smooth, 
perennial  throughout,  of  open  woods  and  prairies  from  Va.  to  Wis.  and 
Minn,  south  to  Fla.,  Ky.,  and  Mo.,  with  slender,  erect,  clustered  stems, 
1°  to  3°  high,  thickish,  firm,  nearly  veinless,  glossy  green,  linear-lanceo- 
late or  narrow  lanceolate  leaves  3'  to  4'  long,  tapering  gradually  to  a  long, 
acuminate  point,  often  with  revolute  margins,  and  pale  pink  flowers  9"  to 
12"  long,  in  loosely  corymbed,  few-flowered  cymes.  Calyx  teeth  as  in 
No.  4,  but  sharply  acuminate.    May  to  July. 

6.  P.  pilbsa,  L.  Downy  Phlox.  A  soft-downy  perennial,  often 
glandular,  sometimes  smooth,  common  in  dry,  sandy  woods,  copses,  and 
prairies  from  N.J.  to  Minn,  south  to  Fla.  and  Tex.,  with  slender,  ascend- 
ing, nearly  simple  stems,  1°  to  2°  high,  linear  to  lance-linear,  long-acumi- 
nate leaves  1'  to  3'  long,  and  pink,  purple,  or  white  flowers  7"  to  8"  long 
and  wide,  in  rather  loose  cymes.  Calyx  teeth  awl-shaped,  awn-like, 
slender,  much  longer  than  the  tube.    May,  June. 

7.  P.  amdena,  Sims.  (P.  involucrata,  Wood.)  Hairy  Phlox.  A 
soft-hairy  perennial,  common  in  dry  soils  and  pine  barrens  from  Va.  to 
Ey.  south  to  Fla.  and  Ga.,  with  slender,  ascending  stems,  6'  to  12'  high, 
linear-lanceolate  or  linear-oblong,  sessile,  suberect  leaves  6"  to  12"  long, 
often  ovate,  on  sterile  shoots,  and  bright  purple,  crimson,  or  white  flowers 
in  dense,  terminal,  sessile,  leafy-bracted,  as  if  involuorate,  cymes.  Calyx 
teeth  awl-shaped  or  linear,  longer  than  the  tube.    April,  May. 

8.  P.  rtptans,  Mx.  Crawling  Phlox.  A  low,  more  or  less  hairy 
perennial,  of  damp  woods,  chiefly  in  the  Alleghany  region,  from  Pa.  to 
Ga.  and  Ky.,  with  creeping  runners,  decumbent,  sterile  shoots  bearing 
smoothish,  obovate  leaves  1' to  3'  long,  narrowed  at  the  base  to  a  petiole, 
flowering  stems  4'  to  8'  high,  bearing  smaller,  sessile,  ovate  or  oblong, 
pubescent,  often  clammy,  remote  leaves  4"  to  8"  long,  and  a  close,  usually 
simple  cyme  of  3  to  8  bluish-purple  flowers.  Calyx  teeth  linear-awl-shaped, 
as  long  as  the  tube.    June. 

9.  P.  divaricata,  L.  Wild  Blue  Phlox.  A  low,  diffuse,  viscid- 
pubescent  perennial,  of  moist  woods  and  copses  from  Pa.  and  western 
N.Y.  to  Minn,  south  to  Fla.  and  La.,  with  prostrate  or  decumbent,  sterile 
shoots,  and  slender,  ascending  or  decumbent  flowering  stems,  10'  to  18' 
high,  linear-oblong  to  ovate-lanceolate,  acute  leaves,  and  pale  lilac  or 
bluish  flowers  in  small,  loose,  terminal  cymes.  Corolla  lobes  obcordate  or 
wedge-obovate,  notched  or  entire,  6"  to  8"  long,  about  as  long  as  the  tube, 
and  farther  apart  than  in  most  other  species.    April,  May. 
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10.  P.  subuttU,  L.  Ground  or  Moss  Pink.  A  creeping,  tufted, 
evergreen  perennial,  of  dry,  sandy  soils  from  southern  N.Y.  to  Mich, 
south  to  Fia.  and  Ky.,  with  pubescent,  depressed  stems,  covering  the 
ground  in  dense,  turfy  masses,  crowded  or  fascicled,  subulate  or  linear- 
subulate,  stiff,  sharp  leaves  4"  to  10"  long,  and  light  blue,  pink,  or  white 
flowers,  nearly  1'  wide,  in  small  clusters  of  3  to  6,  2' to  6'  above  the  ground. 
Lobes  of  corolla  obcordate  or  entire.  Calyx  teeth  subulate,  rigid,  very 
acute.   Blooms  profusely  and  varies,  especially  in  cultivation.  April,  May. 

11.  POLBMONIUM,  L.  Greek  Valerian.  Jacob's  Ladder. 
Perennial,  rarely  annual  herbs,  with  alternate,  pinnate  leaves,  and 
blue,  violet,  white,  or  yellowish  flowers  in  terminal  corymbs  or 
cymes.  Calyx  bell-shaped,  5-clef t.  Corolla  bell-shaped,  funnel- 
shaped,  or  subrotate ;  limb  5-lobed ;  tube  short,  with  stamens 
equally  inserted  in  the  throat,  the  slender  filaments  declined 
and  hairy  at  the  base.    Pod  few  to  several-seeded. 

1.  P.  reptans,  L.  A  smooth  perennial,  of  woods  and  damp  grounds 
from  N.Y.  to  Minn,  south  to  Ga.,  Ala.,  and  Mo.,  with  slender,  creeping 
roots  or  rootstocks,  weak,  spreading  stems,  8'  to  15'  high,  5  to  15-foliolate 
leaves,  leaflets  oval-lanceolate ,  acute,  sessile,  6"  to  12"  long,  and  a  few, 
nodding,  light  blue  flowers  in  terminal  corymbs.  Corolla  6"  to  8"  wide. 
Stamens  and  style  included.    April,  May. 


Order  70.    CONVOLVULACEJE  —  Mobning-globy 
Family 

Chiefly  twining  herbs,  sometimes  leafless  and  parasitic, 
in  the  tropics  sometimes  shrubs,  with  alternate,  exstipu- 
late  leaves  or  scales,  and  regular,  perfect  flowers,  solitary 
or  clustered  on  axillary  peduncles.  Calyx  inferior,  persist- 
ent, of  5  imbricated  sepals  or  lobes.  Corolla  gamopetal- 
ous,  salver-form  or  funnel-form  to  subrotate,  5-lobed  or 
5-plaited,  convolute  in  bud ;  imbricate  in  Cuscuta.  Sta- 
mens 5,  alternate.  Ovary  free,  2  to  3-celled,  each  cell 
2-ovuled,  falsely  4  to  6-celled,  each  cell  1-ovuled,  or  in 
Dichondra  of  2  distinct  pistils.  Fruit  a  2  to  6-seeded  cap- 
sule, or  in  Dichondra  two,  2-seeded  carpels.  Embryo  large, 
coiled,  curved,  plaited  or  crumpled;  albumen  usually 
scanty;  without  cotyledons  in  Cuscuta. 

Key  to  Genera 

Tribe  I.    Leafy  plants,  with  ovary  entire,    (b) 

b.  Style  1 ;  stigma  1,  capitate  or  of  9  to  8  globose  lobes    .       .       .      IPOIKEA.  I 

b.  Style  1 ;  stigmas  3,  linear  to  orate CONVOLVULUS  II 

Tribe  n.    Leafy  plants,  with  2  carpels  and  9  styles  ....       DICHtfNDKA  # 

Tribe  m.    Leafless  plants.    Parasitic,  twining        •                                  CUSCUTA  III 

*  See  flora  of  Gray,  Britton,  or  Wood. 
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I.  IPOMCftA,  L.  Twining,  trailing,  or  rarely  low  and  erect, 
annual  or  perennial  herbs,  with  entire,  lobed,  or  divided  leaves, 
and  usually  large,  cymose,  rarely  solitary  flowers  on  axillary 
peduncles.  Calyx  of  5  sepals.  Corolla  salver-form,  funnel-form, 
or  campanulate ;  limb  entire  or  somewhat  5-lobed.  Style  undi- 
vided ;  stigma  capitate,  entire  or  2  to  3-lobed.  Capsule  globu- 
lar, 2  to  4-celled,  4-seeded. 

Nearly  400  species  have  been  described,  widely  distributed,  chiefly  In  warm  regions. 
Many  are  In  ornamental  cultivation.  /.  Batdtat  Is  the  Swan  Potato,  and  /.  Piirga  Is  the 
cathartic,  Jalap. 

a.  Corolla  salver-form,  red.    8tamens  and  style  exserted  •       •       •        No*.  1,  % 

a.  Corolla  funnel-form  to  bell-shaped.    Stamens  and  style  included,    (b) 

b.  Stigma  8-lobed.    Ovary  8-ceiled No*.  8,  4 

b.  Stigma  8-lobed  or  entire.    Ovary  2-celled No.  5 

1.  L  Quamoclit,  L.  (Quamoclit  vulgaris,  Choist.)  Cypress 
Vine.  Indian  Pink.  A  tropical,  American  annual,  common  in  gardens, 
and  escaped  to  waste  and  cultivated  grounds  from  Va.  to  Kan.  south  to 
Fla.  and  Tex.,  with  smooth,  slender,  twining  stem,  climbing  5°  to  10°, 
pinnately  parted  leaves,  the  segments  linear-thread-shaped  and  parallel, 
and  1  to  3  scarlet,  crimson,  or  rose-colored,  sometimes  white  flowers 
on  solitary  peduncles  usually  longer  than  the  leaves.  Corolla  salver- 
form,  with  tube  expanded  above,  12"  to  15"  long,  and  nearly  flat  limb 
of  5  ovate,  acute  or  acutish  lobes.  Stamens  and  style  exserted.  Ovary 
4-oelled ;  1  ovule  in  each  cell.  Called  also  Sweet  William  of  the  Barbadoes 
and  American  Bed  Bellflower.    July  to  Sept. 

2.  I.  coccinea,  L.  (Quamoclit  coccinea,  Moench.)  Small  Red 
Morning-glory.  A  common  garden  annual  from  tropical  America, 
somewhat  naturalized  along  river  banks  and  in  waste  places  from  Pa.  to 
Mo.  south  to  Fla.  and  Tex.,  with  smooth  or  puberulent,  twining  or  trail- 
ing stem  several  feet  long,  ovate,  cordate,  acuminate  leaves,  entire  or 
angled  at  the  base,  on  slender  petioles,  and  3  to  5  light  scarlet  flowers 
with  yellow  throat,  on  solitary  peduncles  about  as  long  as  leaves.  Corolla 
salver-form,  with  slightly  funnel-form,  but  narrow  tube  V  or  more  long, 
and  an  obscurely  5-lobed  limb.  Stamens  and  style  slightly  exserted. 
Ovary  as  in  No.  1.    June  to  Sept. 

3.  I.  purpurea,  Lam.  (PharbItis  purpurea,  Wood.)  Common 
Morning-glory.  A  tropical  American  annua),  common  in  cultivation 
and  somewhat  naturalized  in  waste  places  from  Me.  to  Neb.  south  to 
Fla.  and  Tex.,  with  twining  and  climbing,  or  trailing  stem,  4°  to  10°  long, 
branching  from  the  base,  and  retrorsely  hairy,  broadly  ovate,  cordate, 
acute  or  acuminate,  entire  leaves  2'  to  4'  wide,  on  slender  petioles,  and 
purple,  blue,  pink,  striped,  or  diversely  variegated  flowers  on  slender,  2  to 
5-flowered  peduncles.  Corolla  funnel-form,  24"  to  30"  long.  Stamens 
and  style  included.  Capsule  3-celled.  Stigma  8-lobed.  Many  varieties. 
July  to  Oct 

4.  I.  hederacea,  Jacq.  (Pharbitis  Nil,  Choist.)  Ivy-leaved  Morn- 
ing-glory. A  common,  cultivated  annual  from  tropical  America,  natural- 
ized in  fields  and  waste  places  from  Pa.  to  Neb.,  Fla.,  and  La.,  with  slender, 
retrorsely  hairy,  twining  stem,  climbing  2°  to  8°,  long-petioled,  deeply 
8-lobed  leaves,  cordate  at  base,  2'  to  5'  long  and  wide,  the  lobes  nearly 
ovate,  usually  entire,  and  1  to  3  flowers  on  solitary  peduncles  shorter  than 
the  petioles.  Corolla  funnel-form,  12"  to  18"  long,  with  white  tube,  and 
light  blue,  purple,  or  pink  limb  Sepals  hairy,  lanceolate,  with  long  tips. 
July  to  Oct. 
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5.  I.  pandnrata,  Meter.  Wild  Potato  Vine.  Man-of-thb-Earth. 
A  perennial,  common  in  dry  ground  and  sandy  fields  from  Conn,  to 
Micb.  and  Kan.  south  to  Fla.  and  Tex.,  with  smooth  or  smooth ish, 
trailing  or  sometimes  twining  and  feebly  climbing  stems,  4°  to  8°  long, 
from  a  huge,  long,  fleshy  root,  often  weighing  10  to  20  pounds,  broadly 
ovate,  cordate,  acuminate,  petioled  leaves  2'  to  4'  long,  later  ones  often 
angulate,  hastately  3-lobed,  or  contracted  near  the  middle  to  fiddle- 
shaped  ( pan duri form  or  pandurate,  whence  the  specific  name),  and  1  to  5 
large  flowers  on  peduncles  longer  than  the  petioles.  Corolla  open  funnel- 
form,  2'  to  3'  long,  white,  with  pink  or  purplish  throat.  Ovary  2-celled. 
Capsule  2  to  4-seeded.    Indian  name  Mecha-Meck.    June  to  Sept. 

II.  CONVOLVULUS,  L.  Bindweed.  Annual  or  perennial 
herbs  or  undershrubs,  with  twining,  trailing,  or  erect  stems, 
entire,  toothed,  or  lobed,  often  sagittate  or  cordate  leaves,  and 
showy,  solitary  or  clustered,  axillary  flowers,  opening  usually 
only  in  the  morning.  Calyx  5-sepaled,  sometimes  with  2  large, 
leafy  bracts  at  the  base.  Corolla  bell-shaped  to  funnel-form. 
Stamens  included.  Style  1 ;  stigmas  2.  Capsule  globular,  2- 
celled,  4-seeded,  or  by  a  false  partition  somewhat  4-celled,  or 
.by  abortion  1-celled. 

More  than  150  species  widely  distributed  In  temperate  end  warm  regions. 

$  Convolvulus  proper.    Calyx  bractless •  No.  1 

{  Calybt^oia.    Calyx  covered  by  2  large  bracts Noa.  2t  *,  4 

1.  C.  arylnsis.  Small  or  Field  Bindweed.  A  low,  spreading,  Old 
World  perennial,  naturalized  as  a  weed  in  old  fields  and  waste  places 
from  Me.  to  N.C.  and  westward,  with  slender,  angular,  prostrate, 
decumbent,  or  twining  stems,  1°  to  2°  long,  ovate-oblong,  entire,  sagittate 
or  hastate,  petioled  leaves  1'  to  2'  long,  and  small,  white  or  pinkish 
flowers,  usually  solitary,  on  bracted  peduncles.  Corolla  broad  funnel- 
form,  9"  and  12"  long  and  wide.  Bracts  on  peduncle  small,  acute,  above 
the  middle,  or  at  the  top  subtending  the  pedicels  of  2  or  more  flowers. 
June,  July. 

2.  C.  sdpium,  L.  (Calystkgia  sepium,  Br.)  Hedge  Bindweed. 
Rutland  Bkauty.  A  smooth,  vigorous  perennial,  of  hedges  and  thickets 
or  in  alluvial  soils  and  along  streams  from  Me.  to  Minn,  and  Neb.  south 
to  N.C,  also  in  Europe  and  Asia,  with  twining  or  extensively  trailing 
stem,  3°  to  10°  long,  slender-petioled,  triangular-hastate,  acute  or  acumi- 
nate leaves  2'  to  4'  long,  the  basal  lobes  usually  obliquely  truncate,  and 
numerous,  1-flowered,  quadrangular  peduncles  longer  than  the  leaves. 
Corolla  about  2'  long,  white,  tinged  with  pink.  The  2  large,  leaf-like, 
ovate,  usually  acute  bracts  envelop  and  conceal  the  calyx.  Var.  Ameri- 
cana, Sims,  with  pink  or  rose-purple  corolla  and  obtuse  bracts,  is  common 
across  the  continent.    June  to  Aug. 

3.  C.  r&pens,  L.  Trailing  Bindweed.  A  more  or  less  pubescent  or 
woolly  perennial,  common  in  dry  fields  from  Va.  to  Fla.  west  to  Dak.  and 
Tex.,  similar  to,  and  made  Var.  repens  of  No.  2  by  Gray,  but  with  twin- 
ing or  trailing  steins,  1°  to  3°  long,  and  the  ovate  or  oblong,  acute,  petioled 
leaves  V  to  2)  long,  cordate  or  sagittate  at  base,  with  the  lobes  rounded  or 
scarcely  divergent.  Flowers  white  to  pink.  Otherwise  nearly  as  in  No.  2. 
June  to  Aug. 

4.  C.  spitham&us,  L.  Upright  or  Span-high  Bindweed.  A  low, 
downy  or  smoothish  perennial,  of  dry,  sandy  fields  and  hilly  pastures 
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from  Me.  to  Minn,  south  to  Fla.  and  111.,  with  erect  or  ascending,  usually 
simple  stem,  6'  to  12'  high  (whence  spithamceus,  of  a  span),  oblong-lanceo- 
late or  oval  leaves  2'  to  8'  long,  upper  ones  sessile,  lower  short-petioled, 
and  2  or  more  white  flowers  2'  long,  each  on  a  peduncle  2'  to  4'  long, 
from  near  the  base.  Bracts  large,  oval,  acutish,  concealing  the  calyx  as 
in  Nos.  2  and  3.    May  to  Aug. 

III.  CUSCUTA,  Tottbn.  Doddbb.  Stbanglewbed.  Leaf- 
less, parasitic,  annual  herbs,  with  yellowish  or  reddish,  thread- 
like stems,  a  few  minute,  alternate  scales  instead  of  leaves, 
and  clusters  of  small,  whitish  flowers.  They  germinate  in 
the  soil,  but  soon  attach  themselves  to  other  plants,  around 
which  they  twine  and  from  which,  by  minute  suckers,  their 
own  roots  withering  away,  they  draw  their  entire  nourish- 
ment Calyx  5-  (rarely  4-)  cleft  or  sepaled.  Corolla  globular- 
bell-shaped,  urn-shaped,  or  somewhat  tubular,  with  the  5- 
(rarely  4-)  cleft,  spreading  limb  imbricate  in  bud,  and,  in  the 
tube  alternate  with  the  lobes,  as  many  scale-like,  usually  fringed 
appendages,  and  above  these  the  short,  usually  included  sta- 
mens. Ovary  2-celled,  4-ovuled.  Styles  2,  distinct  or  rarely 
united.  Capsule  usually  4-seeded.  Embryo  thread-like,  curved 
or  coiled  spirally,  without  cotyledons,  in  fleshy  albumen. 

About  100  species  widely  distributed  in  temperate  regions.  Several  are  great  pests  to 
certain  crops,  notably  the  flax  dodder,  G.  Epilinwn,  and  the  clover  dodder,  C.  Trtfolii  of 
Epithymum,  both  of  which  have  become  naturalised  from  Europe  In  flax  and  clover  fields 
of  the  Northern  States. 

1.  C.  Gronovii,  Willd.  Gronovius's  Dodder.  Love  Vine.  A  plant, 
common  in  moist  soils  throughout  our  area,  our  most  common  species  of 
the  genus,  with  light  orange,  filiform  stems,  often  climbing  high  on  coarse 
herbs  or  low  shrubs,  but  most  conspicuous  in  tangled  masses  like  yellow 
yarn  on  top  of  the  grass  in  meadows  along  streams.  The  flowers,  1  J"  to 
llff  long,  in  panicled  cymes,  at  first  loose  but  finally  dense,  have  the 
whitish  corolla  tube  deeply  bell-shaped  and  longer  than  the  obtuse, 
spreading  but  not  reflexed  lobes.  Scales  large,  as  long  as  the  tube,  deeply 
fringed.  Ovary  and  capsule  ovoid,  slightly  conic.  Sepals  united  below. 
Styles  shorter  than  the  ovary.  Variable.  Var.  latiflbra,  Enolem,  a  com- 
mon form  northward,  has  the  corolla  tube  shorter  and  shallower,  with 
longer  lobes.    July  to  Sept. 

2.  C.  glomerata,  Choist.  (C.  parad6xa,  Raf.)  Glomerate  Dod- 
der. A  plant  growing  on  tall  herbs,  chiefly  Composite,  in  wet  meadows 
and  prairies  from  Ohio  to  Minn,  south  to  Tenn.,  Kan.,  and  Tex.,  with 
slender,  yellowish-white  stems,  and  sessile,  white  flowers  with  golden- 
yellow  anthers,  in  dense  masses  which  completely  conceal  portions  of  the 
stem  of  the  host  plant  and  apparently  belong  to  it,  while  their  own  stems 
are  decaying  and  falling  away.  Flowers  white,  scarious,  2"  long.  Co- 
rolla tubular-campanulate ;  lobes  obtuse,  spreading  or  reflexed.  Scales 
large,  deeply  fringed.  Sepals  6,  distinct,  serrulate,  subtended  by  8  to  16 
narrower,  imbricated  bracts  with  recurved  tips.  Styles  2  to  4  times  as 
long  as  the  ovary.    Anthers  partly  exserted.    July  to  Sept. 
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Family 

Chiefly  herbs,  rarely  shrubs,  or  in  the  tropics  a  few 
trees,  with  colorless  juice,  alternate,  exstipulate  leaves, 
often  in  pairs,  and  regular  or  nearly  regular,  5-merous,  5- 
androus  flowers  on  bractless  pedicels.  Calyx  inferior, 
usually  persistent,  gamosepalous.  Corolla  gamopetalous, 
tubular,  funnel-form,  salver-fbrm,  bell-shaped,  or  rotate ; 
lobes  valvate  or  imbricate,  mostly  plaited  in  bud.  Sta- 
mens alternate  with  the  lobes  of  the  corolla  and  inserted 
in  its  tube,  equal  and  perfect  in  the  genera  here  given  ex- 
cept in  Petunia.  Fruit  a  2-celled,  rarely  3  to  5-celled, 
many-seeded  berry  or  capsule.  Embryo  curved  in  fleshy 
albumen. 

A  large  order  embracing  more  than  60  genera  and  about  1800  spedea  (Warming),  moetly 
of  warm  regions,  only  a  few  native  In  our  area.  The  rank-scented  foliage  and  fruits  are 
mostly  pervaded  by  a  narcotic  principle  often  rendering  them  highly  poisonous,  as  In  BsOa- 
donna  and  Stramonium.  The  potato,  tomato,  eggplant,  Oay%nm%  p*pp*rt  and  tobmooo 
are  its  most  notable  products. 

Key  to  Genera 

aw  Corolla  wheel-shaped,  tube  very  short,  anthers  convergent,    (b) 
a.  Corolla  bell-shaped,  tube  broad,  Including  the  erect  anthers.    (©) 
aw  Corolla  funnel-form,  tube  long,  limb  somewhat  unequal,    (d) 
aw  Corolla  funnel-form,  tube  long,  limb  regular,    (e) 

b.  Anthers  connste,  opening  by  slits  inside        .       .       .      LYCOPBRBICUM  I 

b.  Anthers  connivent,  opening  by  terminal  pores      ....  80LAHUM  II 

b.  Anthers  connivent,  opening  by  slits.    Berry  dryish,  angular         CXP8ICUM  # 

c  Calyx  5-eleft,  campanulate,  inclosing  the  fleshy  berry    •       .  PHT8ALI8  III 

c  Calyx  5-parted,  inclosing  the  dry  berry    ....         WICAHDRA  IV 

o.  Calyx  5-parted,  spreading  beneath  the  fleshy  berry                     XTROPA  # 

«L  Stamens  exserted.    Fruit  s  capsule,  opening  by  a  lid  .       •       .  HY0SC*AMU8  # 

<L  8tamens  included,  unequal    Capsule  opening  by  valves     .       .       .    PBTUHIA  V 

©.  Fruit  a  smaD,  2-cened  berry LTCIUM  VI 

©.  Fruit  prickly  (or  smooth).    Capsule  naked,  4-ceDed             .       .     DATURA  VII 

e>  Fruit  a  capsule  surrounded  by  persistent  calyx                            HICOTllHA  # 
*  See  flora  of  Wood,  Brltton,  or  Gray. 

I.  LYCOPERSICUM,  Tourn.  Annual  or  perennial  herbs,  with 
weak  stems,  trailing  or  ascending  when  supported,  1  to  2-pin- 
nately  divided  leaves,  and  small,  yellowish  flowers  in  irregular, 
raceme-like  cymes.  Anthers  connate  into  a  pointed  cone,  the 
cells  opening  by  slits  down  the  inner  face.  Otherwise  as  in 
Solanum.  Only  a  few  species,  natives  chiefly  of  western  South 
America. 

1.  L.  esculentum,  Mill.  Tomato.  Love  Applb.  A  hairy  animal 
of  the  gardens,  with  weak  stem,  irregularly  or  Interruptedly  pinnate 
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leaves,  the  larger  segments  cut  or  pinnatifid,  and  yellowish  flowers  in 
short,  forked  clusters,  the  parts  of  the  flower  5,  0,  or  more.  Fruit  a 
smooth,  fleshy,  tornlous,  furrowed  berry,  2  or  3  to  many-celled. 

U.  SOLAN!!!!,  L.  Herbs,  shrubs,  or  small  trees,  of  various 
habit,  with  the  leaves,  though  strictly  alternate,  often  accom- 
panied, as  in  many  other  genera  of  the  order,  by  a  smaller, 
lateral,  or  extra-axillary  one,  and  the  peduncles  also  extra- 
axillary  or  lateral.  Flowers  white,  yellow,  violet,  or  purple,  in 
cymes,  umbels,  panicles,  or  racemes,  or  rarely  solitary.  Calyx 
usually  5-parted  or  5-clef  t.  Corolla  rotate,  with  very  short  tube 
and  5-cleft,  5-lobed,  or  6-angled  limb,  plicate  and  vaivate  or  in- 
duplicate  in  bud.  Stamens  exserted;  filaments  very  short; 
anthers  connivent,  opening  at  the  top  by  2  pores  or  chinks. 
Berry  usually  2-celled,  many-seeded.    . 

An  immense  genus,  embracing  more  than  900  species,  widely  distributed  chiefly  In  tropi- 
cal regions,  especially  In  South  America.  It  Includes  the  Eggplant,  &  M$lo*g*na,  and 
the  Potato. 


Plant  unarmed,  erect.    Berries  green  or  yellow         .... 

Plant  unarmed,  erect.    Berries  black 

Plant  unarmed.  Climbing  or  straggling.  Berries  red  •  .  • 
Plants  prickly.  Calyx  persistent  beneath  the  smooth,  yellow  berry 
Plants  prickly.    Calyx  prickly,  completely  investing  the  berry 


No.  1 
No. « 
No.  8 
No.  4 
No.  5 


1.  8.  tuberosum,  L.  Potato.  A  low,  weak-stemmed,  branching 
perennial,  of  Chile,  Peru,  and  as  far  north  as  southern  Colorado,  culti- 
vated as  an  annual,  with  subterranean  branches  bearing  edible  tubers, 
unequally  pinnate  leaves,  consisting  of  5  to  0  oblong-ovate  leaflets  with 
much  smaller  ones  interposed,  and  lilac  to  white  flowers  on  jointed  pedi- 
cels, in  peduncled,  forking  clusters.  Corolla  angularly  5-lobed.  Fruit 
a  globular,  green  or  yellow  berry.    Cultivated  in  endless  varieties. 

2.  S.  nigrum,  L.  Black  Nightshade.  A  smooth  ish,  cosmopolitan 
annual,  of  weed-like  aspect,  common  in  old  fields  and  waste  places 
throughout  our  area,  with  erect,  angular,  branching  stem,  1°  to  2°  high, 
simple,  entire,  undulate  or  toothed,  ovate  to  cuneate-ovate,  acute,  peti- 
oled  leaves  1'  to  3'  long,  and  white  flowers  4"  to  6"  wide,  with  yellow 
anthers,  in  drooping  umbels  on  lateral  peduncles  6"  to  18"  long.  Berries 
black,  smooth,  globose,  4"  to  5"  in  diameter,  subtended  by  the  persistent 
calyx ;  reputed  poisonous,  but  used  medicinally.    July  to  Oct. 

3.  S.  Dulcamara,  L.  Bittersweet.  Woody  Nightshade.  A 
pubescent  or  smooth  ish  perennial,  naturalized  from  Europe  in  waste 
places  and  moist  thickets -from  Me.  to  Minn,  south  to  N.J.,  Pa.,  and  Kan., 
with  a  flexuous,  climbing  or  straggling,  branching  stem,  woody  below,  4° 
to  0°  long,  petioled,  ovate  or  ovate-cordate,  entire  leaves  2'  to  4'  long, 
upper  ones  becoming  hastate  or  auriculate,  some  also  sometimes  deeply 
3-lobed  or  3-divided,  and  purple,  blue,  or  sometimes  white  flowers  5"  to 
7"  wide,  spreading  or  drooping,  on  lateral,  branching  peduncles.  Corolla 
6-parted,  with  reflexed,  lanceolate  lobes.  Berry  oval,  bright  red,  reputed 
poisonous.    June  to  Sept. 

4.  S.  Carolinense,  L.  Horse  Nettle.  A  rough-downy,  perennial 
weed,  of  dry  fields  and  waste  grounds  from  Conn,  to  Neb.  south  to  Fla. 
and  Tex.,  with  erect,  branching  stem,  1°  to  2°  high,  armed,  as  also  the 
petioles  and  veins  of  the  leaves,  with  numerous,  stout,  yellowish  prickles, 
oblong  or  ovate,  sinuate-lobed,  angularly  lobed  or  pinnatifid,  acute,  peti- 
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oled  leaves  4'  to  6'  long,  and  pale  blue  or  white  flowers  9"  to  12"  wide,  in 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    June  to  Sept. 

5.  S.  rostratum,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  111.,  Term.,  and  Ga.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-pinnatifid,  petioled  leaves  2'  to  6r  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  in  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  long  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept. 

III.  PHYSALIS,  L.  Gbound  Cherry.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellow,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  bell- 
shaped,  5-cleft;  in  fruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-cetted,  ptdpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect 

1.  P.  pube'scens,  L.  Husk  or  Strawberry  Tomato.  Downy 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.Y.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  9;  to  12'  or  20'  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  unequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
6-angled,  and  keeled  calyx.     Aug.,  Sept. 

2.  P.  Alkek6ngi,  L.  Alkekengi.  European  Strawberry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  3'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NICANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  7'  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  & 


Digitized  by  VjOOQ IC 


ORDER  71.    SOLANACEJB  303 

celled,  dry?  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypic. 

1.  N. .  physaloldes,  Adans.  Apple  of  Peru.  A  plant  resembling  a 
physalis  m  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  6- winged  calyx.    July  to  Sept. 

V.  PETUNIA,  Juss.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  5- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form;  limb  spreading,  obscurely  5-lobed.  Stamens 
5,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valved. 
Seeds  minute. 

About  a  dozen  species,  natives  of  South  America.  The  two  below  and  their  hybrids  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagyniflbra,  Juss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flowers 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  3  times  as  long  as 
the  calyx ;  limb  wide-spreading,  nearly  2'  across  ;  lobes  rounded.  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  9"  to  16"  long^  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No.  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-f orin,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  70  species,  widely  distributed,  in  warm  and  temperate  regions. 
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1.  I».  vulgare,  Duval.  (L.  BIrbabum,  Var.  vulgar*,  Ait.)  Mate* 
mont  Vine.  Boxthorn.  A  smooth,  spiny,  or  unarmed  shrub  from 
southern  Europe,  common  in  cultivation  and  somewhat  escaped  and  natu- 
ralized, with  slender,  trailing,  or  climbing  stems,  long,  slender,  trailing  or 
drooping  branches,  grayish-green,  narrow,  oblong-lanceolate  or  oblong- 
spatulate,  acute  or  obtuse  leaves  6"  to  18"  long,  narrowed  to  a  short 
petiole,  and  1  to  4  greenish-purple  flowers  on  slender,  spreading  peduncles 
6"  to  12"  long,  fascicled  in  the  axils.  Corolla  short-funnel-form,  about 
6"  wide.  Stamens  slightly  exserted.  Berry  oval,  orange-red.  May  to 
Aug. 

VEL  DATURA,  L.  Herbs,  or  in  the  tropics  sometimes 
shrubs  or  trees,  of  rank  odor  and  strongly  narcotic-poisonous 
properties,  with  large,  entire,  wavy-toothed,  or  lobed,  petioled 
leaves,  and  large,  solitary,  white,  violet,  or  purple  flowers  on 
short  peduncles.  Calyx  prismatic  or  tubular,  5-toothed,  decidu- 
ous in  the  species  here  given,  with  a  persistent,  orbicular, 
peltate  base.  Corolla  funnel-form ;  limb  plicate,  5-lobed.  Sta- 
mens 5,  included  or  slightly  exserted;  filaments  long,  filiform. 
Stigma  2-lipped;  style  long.  Capsule  ovoid  or  globular,  gener- 
ally prickly,  4-valved,  2-celled,  or  apparently  4-celled  by  the 
projection  of  the  placentae.   About  12  species,  widely  distributed. 

1*  D.  Stramonium,  L.  Stramonium.  Thorn  Applr.  Jamestown 
Webd.  A  smooth,  ill-scented  annual,  naturalized  from  tropical  regions, 
probably  Asia,  as  a  weed  in  waste  places  especially  about  rubbish  through- 
out our  area,  with  a  robust,  green,  forking  stem,  2°  to  3°  high,  ovate, 
sinuate-toothed  or  angled  leaves  3'  to  8'  long,  and  erect,  white  flowers  3* 
to  4'  long,  with  5-toothed  limb.  Calyx  prismatic,  half  as  long  as  the 
corolla.  Capsule  erect,  ovoid,  about  2;  long,  covered  with  prickles,  the 
lower  ones  shorter.  The  name  Jamestown  Weed  arose  from  its  abun- 
dance about  the  ruins  of  Jamestown,  Va. ,  and  is  usually  corrupted  to  Jim- 
son.    June  to  Sept. 

2.  D.  Tatula,  L.  Purple-stemmed  Thorn  Applr.  A  plant  natural- 
ized from  tropical  America,  similar  to  No.  1,  of  like  habitat  and  range 
and  more  common  westward,  but  taller  and  more  slender,  with  purple 
stem,  the  flowers  bluish-white  or  pale  violet-purple  and  the  prickles  on  the 
capsule  all  about  equal*    May  to  Sept. 


Order  72.    GENTIANACE.fi  —  Gentian  Family 

Smooth  herbs,  rarely  shrubs,  with  colorless,  bitter  juice, 
the  exstipulate  leaves,  except  in  Suborder  II,  opposite, 
rarely  whorled,  simple,  entire,  usually  sessile,  generally 
ribbed,  and  regular,  perfect,  red,  yellow,  blue,  white,  or 
violet  flowers,  solitary  or  clustered,  axillary  or  terminal. 
Calyx  inferior,  persistent.  Corolla  gamopetalous,  funnel- 
form,  bell-shaped,  club-shaped,  or  rotate,  mostly  convolute 
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in  bud,  usually  withering-persistent ;  its  lobes  alternate 
with  the  stamens  inserted  in  its  tube.  Ovary  free,  1- 
celled,  with  2  parietal  placentae.  Fruit  usually  a  2-valved, 
septicidal,  many-seeded  capsule.  Embryo  minute,  in  fleshy 
albumen. 

More  than  60  genera  and  nearly  600  specie*  widely  distributed,  mostly  of  bUter-tonto, 
none  of  poisonous  or  nutritive  properties. 

Key  to  Genera 

Suborder  L    GairnXirs*.    Leaves  opposite  or  whoried,  slwmys  simple  and  entire. 

aw  Calyx  of  2  sepals.    A  low,  smooth  herb,  8*  to  8*  high     .       .       •    OBOLARIA  # 

a.  Calyx  4-parted.    Two  small  herbs.    Leaves  reduced  to  scales      .    BART5HIA  # 
a.  Calyx  of  as  many  divisions  as  the  oorolla.    Leafy  plants,    (b) 

b.  Corolla  4-parted,  rotate.    A  centre]  ftend  on  each  lobe  .             FRA8BRA  # 

b.  Corolla  4  to  5-oleft,  bell-shaped.   A  spur  on  the  back  of  each  lobe  HAL&lflA  # 
b.  Corolla  lobes  without  spurs  or  glands,    (o) 

o.  Corolla  rotate;  rose,  ptqk,  of  white 8ABBATIA  I 

o.  Corolla  tubular ;  roee,  pink,  white,  or  yellow    .                BRYTHRjbA  # 

c.  CorolU  tubular;  Mue or  wMte GBNTIAHA  II 

Suborder  n.    MbntIictus*.    Laurel  4A  alternate.    Marsh  or  aquatic  plants. 

Leaves  8-ibllolate MBNTAHTHB8  * 

Leaves  simple,  rounded LIMWAWTHBMUM  # 

*  See  flora  of  Britton,  Gray,  or  Wood. 

I.  SABBATIC,  Adans.  Atlantic,  North  American,  biennial 
or  annual  herbs,  with  slender  stems,  opposite  or  verticillate 
bares,  and  showy,  pink  or  white,  cymose-panicled  flowers  in 
summer  or  autumn.  Calyx  bell-shaped;  tube  usually  short; 
Kflfeb  of  5  to  12  narrow  lobes.  Corolla  rotate,  5  to  12-parted. 
Stamens  5  to  12;  anthers  erect,  at  length  recurved.  Style 
slender,  2-cleft  or  -parted,  deciduous.  Capsule  ovoid  or  glo- 
bose.   About  a  dozen  species. 

1.  8.  grtoflia.  Salisb.  (S.  oa*?anitlAta,  Tors.)  Slender  Marsh 
Pink.  A  plum  ftmnd  in  brackish  waters,  low,  grassy,  pine  barrens  and 
meadows  from  Mass.  to  Pi.,  f)*.,  and  La.  and  in  the  mts.  of  N.C.  and 
Gm.,  with  very  stetrder,  slightly  angular  stem,  1°  to  2°  high,  long,  slender, 
paakulate,  or  forking  branches,  linear  or  lance-linear  leaves  12"  to  18" 
mg>  about  half  as  long  as  the  internodes,  the  uppermost  nearly  filiform, 
the  lowest  shorter,  and  oblanceolate,  and  nearly  solitary,  terminal,  pink 
flowers  with  a  yellow  eye.  Corolla  12"  to  14"  wide,  6-parted,  with 
oblong-obovate  lobes,  scarcely  longer  than  the  filiform  segments  of  the 
calyx.    Style  2-cleft  to  the  middle.    July,  Aug. 

2.  S.  anguUris,  Pursh.  Square-stemmed  Sabbatia.  Bitter  Bloom. 
Rose  Pink.  A  plant  found  in  rich  soils,  wet  meadows,  and  prairies  from 
N.Y.  to  Mich,  south  to  Fla.  and  La.,  with  rather  stout,  4-angled  and 
-winged,  much-branched  stem,  1°  to  2°  high,  the  branches  opposite,  nu- 
merous, ovate,  acute,  clasping,  3  to  6-nerved  leaves  1'  to  2'  long,  as  long 
as  the  internodes,  or  often  shorter,  and  numerous,  deep  pink  or  white 
flowers  16"  to  18"  wide,  with  a  greenish,  star-like  center,  usually  solitary 
and  terminal.  Calyx  segments  linear,  half  as  long  as  the  corolla,  with  its 
obovate,  obtuse  lobes.    Style  2-cleft  to  about  the  middle.    July,  Aug. 
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3.  S.  Blliottil,  Steud.  (S.  panic  u  lata,  Ell.)  Elliott's  Sabbatia. 
A  common  species,  in  low,  pine  barrens  from  NX.  to  Fla.,  with  terete, 
much-branched  stem,  1°  to  2°  high,  branches  alternate  and  diffuse,  small, 
linear,  or  subulate  leaves  3"  to  6"  long,  much  shorter  than  the  internodes, 
the  lowest  obovate,  and  numerous,  solitary,  and  terminal,  white  flowers 
1'  wide.  Calyx  lobes  filiform,  2  or  3  times  as  long  as  the  tube,  only  half 
or  a  third  as  long  as  the  6  oblanceolate  or  spatulate  lobes  of  the  corolla. 
July  to  Sept. 

n.  QBKTIAnA,  Tourn.  Gentian.  Herbs,  mostly  peren- 
nial, with  dwarf,  tufted,  diffuse  or  erect,  slender  or  stout  stems, 
opposite,  rarely  whorled,  mostly  sessile  leaves,  and  sessile, 
rarely  peduncled,  erect,  blue,  purple,  violet,  or  rarely  dull  yel- 
low or  white  flowers,  terminal  or  axillary,  solitary  or  clustered. 
Calyx  tubular,  5  to  4-cleft  or  -parted.  Corolla  tubular,  club- 
shaped,  bell-shaped,  or  salver-form,  4  to  5-lobed,  often  with 
intermediate  plaits  or  folds.  Stamens  4  to  5,  included.  Style 
short  or  none.  Stigmas  2,  persistent.  Capsule  oblong,  sessile 
or  stiped,  2-valved,  1-celied,  many-seeded. 

A  large  genus  embracing  nearly  800  specie*,  mostly  of  temperate  and  alpine  regions. 

Corolla  without  plaits  between  the  lobes ;  lobes  entire No.  1 

Corolla  without  plaits  between  the  lobes ;  lobes  fringed No.  9 

Corolla  with  plaits  between  the  lobes ;  flowers  never  opening No.  8 

Corolla  with  plaits  between  the  lobes ;  flowers  opening     ......  No.  4 

1.  G.  quinquefldra,  Lam.  Fivb-flowbbbd  Gentian.  Stiff  Gentian. 
Ague  Weed.  An  annual,  of  moist  or  dry  soils  from  Me.  to  Mich,  south 
to  Fla.  and  Mo.,  with  rather  slender,  usually  branched,  4-angled  stem,  1° 
to  2°  high,  ovate-lanceolate,  acute,  3  to  5-nerved  leaves  6"  to  18"  long, 
with  partly  clasping  base,  lower  ones  spatulate,  obtuse,  and  blue,  pedicelea, 
axillary,  and  terminal  flowers,  usually  about  bin  a  cluster.  Corolla  tubu- 
lar-funnel-form,  0"  to  9"  long,  with  6  triangular-ovate,  bristle-pointed, 
erect  lobes.  Calyx  very  short,  with  6  linear,  awl-shaped  lobes.  Capsule 
stiped.  Var.  occidentals,  Gray,  or  panrifiora,  Raf.,  sometimes  2°  to  3° 
high,  with  more  broadly  funnel-form  corolla  and  larger  calyx,  its  lance- 
linear,  foliaceons  lobes  half  as  long  as  the  corolla,  is  a  common  form  from 
Ohio  to  Minn,  south  to  Tenn.  and  La.    Sept.,  Oct. 

2.  G.  crinfta,  Froelich.  Fringed  Gentian.  A  handsome  annual  or 
biennial  (?),  of  cool,  low  grounds  and  meadows  and  moist  woods  from 
Me.  to  the  Daks,  south  to  Iowa  and  Ohio,  and  in  the  mts.  to  Ga.,  with 
erect,  branched  stem,  1°  to  2°  high,  lanceolate  or  ovate-lanceolate  leaves 
1'  to  2'  long,  broad,  rounded,  or  subcordate  at  base,  tapering  to  the  apex, 
and  large,  solitary,  4-parted,  sky-blue,  rarely  white  flowers,  on  long,  ter- 
minal, erect  peduncles.  Corolla  tubular-bell-shaped,  2'  long,  with  4  spread- 
ing, wedge-obovate,  strongly  fringed  lobes.  Calyx  with  4-angled  tube 
and  4  acuminate  segments  nearly  equaling  the  tube  of  the  corolla.  Cap- 
sule spindle-shaped,  stiped.    Sept.,  Oct. 

3.  G.  AndrdwsU,  Grisbb.  Closed  Gentian.  Blind  or  Bottle 
Gentian.  A  common  perennial,  in  moist  soils  from  Me.  to  Minn,  south 
to  Ga.  and  Mo.,  with  simple,  stout,  leafy  stem,  1°  to  2°  high,  ovate-lance- 
olate, acute  or  acuminate,  3  to  7-nerved  leaves  2'  to  4'  long,  narrow  or 
rounded  at  base,  rough  on  the  margins,  and  erect,  blue  to  purple  flowers 
about  18"  high,  in  a  sessile  or  subsessile  cluster  at  the  top  of  the  stem  or 
sometimes  also  in  smaller  clusters  in  the  axils  below.     CoroUa  ventricous. 
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club-shaped,  dosed  or  nearly  so  at  the  top,' easily  mistaken  for  a  bud,  its 
lobes  truncate  or  obsolete,  the  intermediate  plaits  toothed,  light-colored. 
Calyx  2-bracted,  its  lobes  ovate-oblong,  spreading,  shorter  than  the  top- 
shaped  tube,  and  very  much  shorter  than  the  corolla:  Anthers  cohering 
in  a  ring  or  tube.     Capsule  stiped.    Seeds  winged.    Aug.  to  Oct. 

4.  6.  Saponaria,  L.  Soapwort  Gentian.  Barrel  Gentian.  A 
perennial,  of  moist  woods  and  soils  from  N.Y.  and  N.J.  to  Minn,  south  to 
Fla.  and  La.,  with  slender,  erect  or  ascending,  simple  or  nearly  simple 
stem,  1°  to  2°  high,  ovate-lanceolate  to  lance-obovate,  acutish,  3  to  6-nerved 
leaves  2'  to  4'  long,  narrowed  to  a  sub-clasping  base,  rough-margined, 
and  light  blue,  erect  flowers  18"  to  24"  high,  in  sessile,  terminal,  often 
axillary  clusters.  Corolla  club-bell-shaped  or  barrel-shaped;  lobes  ob- 
tuse, open,  erect  or  convergent,  distinct,  longer  than  the  cleft  plaits. 
Calyx  2-bracted,  its  linear  or  spatulate  lobes  as  long  as  the  tube  and  half 
as  long  as  the  corolla.  Anthers,  capsules,  and  seeds  as  in  No.  3.  Aug. 
to  Oct. 

Order  73.    APOCYNACE<£  —  Dogbane  Family 

Trees,  shrubs,  or  herbs,  with  usually  acrid,  milky  juice, 
exstipulate,  entire,  simple,  mostly  opposite  leaves,  and 
perfect,  regular  flowers.  Calyx  inferior,  persistent;  its 
lobes  imbricate  in  bud.  Corolla  gamopetalous,  the  sta- 
mens alternate  with  its  lobes,  which  are  convolute  in  bud. 
Pollen  granular.  Ovary  superior  or  nearly  so,  of  two 
distinct  carpels  in  our  genera,  with  single  style  and  stigma. 
Fruit  generally  2  follicles  or  drupes.  Seeds  often  append - 
aged  with  a  tuft  of  hairs  (comose). 

An  order  mainly  tropical,  embracing  124  genera  and  about  1000  species  (Warming). 

Key  to  Genera 

Erect  herbs,  with  alternate  leaves        ........      AMSONIA  # 

Erect  herbs,  with  opposite  leaves APOCYNUM  1 

Cultivated,  trailing,  or  exotic,  erect  herbs VINCA  II 

Woody,  twining  plants                                       .       .       .       TRACHBL08P*RMUM  * 

Erect,  exotic  shrubs  (Oleanders)  .              HltRIUM  # 

*  See  flora  of  Gray,  Brltton,  or  Wood. 

L  APOCYNUM,  L.  Dogbane.  Erect,  perennial  herbs,  with 
branching  stems,  opposite,  entire,  mucronate  leaves,  and  small, 
white  or  pink  flowers  on  short  pedicels,  in  terminal  or  axillary, 
corymbed  cymes.  Calyx  very  small,  5-parted.  Corolla  bell- 
shaped  with  triangular  appendages  within  beneath  the  5  lobes 
and  alternate  with  the  included  stamens  on  short  filaments 
from  the  base  of  the  corolla.  Anthers  sagittate,  convergent 
around  and  partly  adherent  to  the  large,  sessile,  ovoid,  some- 
what 2-lobed  stigma.  Fruit  2  slender,  terete  follicles  2'  to  .7' 
long.  Seeds  many,  small,  tipped  with  a  long,  silky  tuft  or 
coma. 
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1.  A.  imdrossmifblium,  L.  Spreading  Dogbane.  Hoicet  Bloom. 
A  smooth  or  smoothish,  widely  spreading  plant,  2°  to  4°  high,  common  in 
fields  and  borders  of  thickets  from  Me.  to  Dak.  south  to  Ga.  and  Tex., 
with  a  horizontal  rootstock,  reddish  stem,  divergently  forking  branches, 
ovate  or  oval,  distinctly  petioled  leaves  2'  to  8'  long,  rounded  at  base, 
acute  at  apex,  dark  green  above,  pale  beneath,  and  pale  pink  flowers  on 
pedicels  2"  to  3"  long,  in  loose,  spreading,  terminal  and  axillary  cymes 
usually  longer  than  the  leaves.  Corolla  open  bell-shaped,  4"  wide,  with 
red  stripes  and  5  acute,  revolute  lobes.  Calyx  much  shorter  than  the 
corolla.    Follicles  3'  to  4'  long.    Pedicels  bracted  at  base.    July,  Aug. 

2.  A.  cannibinum,  L.  Indian  Hemp.  A  smooth  or  slightly  pubes- 
cent plant,  common  in  moist  grounds  and  on  banks  of  streams  from  Me. 
to  Dak.  south  to  Fla.  and  Tex.,  with  a  deep,  vertical  root,  upright  stem, 
and  ascending  branches  2°  to  3°  high,  oval  to  oblong  or  lanceolate,  short- 
petioled  or  sessile  leaves  2'  to  4'  long,  and  greenish-white  flowers  in  up- 
right, close,  many-flowered  cymes  usually  shorter  than  the  leaves. 
Corolla  about  3"  wide ;  lobes  nearly  erect ;  tube  little  if  any  longer  than 
the  calyx  lobes.  Follicles  and  pedicels  as  in  No.  1.  Variable.  The 
common  name  refers  to  the  tough,  inner  bark  which  characterizes  both 
species.    June  to  Aug. 

II.  VINCA,  L.  Pebiwikklb.  Trailing  or  erect  herbs  or 
undershrubs,  with  juice  scarcely  milky,  opposite  leaves,  and 
large,  solitary  and  axillary,  blue,  white,  or  rose-colored  flowers. 
Calyx  5-parted ;  lobes  narrow.  Corolla  salver-form ;  tube  cylin- 
dric  or  funnel-form ;  limb  of  5,  ample,  oblique  lobes.  Stamens 
inserted  above  the  middle  of  the  tube,  included.  Two  glands 
at  the  base  of  the  ovary.  Follicles  2,  erect  or  divergent.  Seeds 
not  comose.    Species  10  or  12,  nearly  all  of  the  Old  World. 

1.  V.  minor,  L.  Common  Periwinkle.  A  hardy,  smooth,  ever- 
green, European  perennial,  common  in  country  gardens,  running  wild 
in  cemeteries,  and  generally  known  by  the  misnomer  "  myrtle,' *  with 
a  trailing,  sterile  stem,  1°  to  2°  long,  rooting  at  the  Joints,  and  sending 
up  erect,  flowering  stems  8'  to  6'  high,  shining,  dark  green,  ovate  or 
oblong-ovate,  short-petioled  leaves  V  to  2'  long,  with  smooth  margin, 
and  slender-peduncled,  solitary,  blue  flowers  1'  wide,  in  a  few  of  the 
axils.  Corolla  varying  to  white;  its  lobes  wedge-shaped  and  obtusely 
truncate.  Calyx  lobes  smooth,  lanceolate,  one  third  as  long  as  the  corolla 
tube.  The  name  "  periwinkle  "  is  probably  a  corruption  of  the  old  Latin 
name,  pervinca,  by  which,  along  with  vinca  as  a  variant  form,  Pliny 
designated  the  common  species.    April,  May. 

2.  V.  major,  L.  Larger  Periwinkle.  A  smooth,  evergreen,  Euro* 
pean  perennial,  similar  to  No.  1,  but  larger  in  all  its  parts,  rooting  only 
at  the  tips  of  its  sterile  stems  and  not  quite  hardy  in  the  northern  U.S. 
Leaves  ovate  or  subcordate-ovate,  2'  to  3'  long,  with  ciliate  margins. 
Calyx  lobes  ciliate,  narrmoly  linear,  as  long  as  the  corolla  tube.  Corolla 
lobes  obovate.    Many  varieties  in  cultivation.    April,  May. 

3.  V.  rbsea,  L.  Madagascar  Periwinkle.  Caps  Periwinkle. 
Old  Maid.  A  house  plant  from  tropical  America  and  southern  Fla., 
with  erect,  branching  stem,  1°  high,  shrubby  at  the  base,  oblong,  short- 
petioled  leaves,  and  nearly  sessile,  rose-purple  or  white  flowers  18''  to  24" 
wide.  The  name  "  Madagascar  "  is  misleading,  as  the  only  native  species 
of  that  island  is  V.  lancea,  which  is  not  found  in  cultivation.  Blooms 
throughout  the  season. 
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Obdbb  74.    ASCLEPIADACE.fi — Milkweed  Family 

Perennial  herbs  or  shrubs,  mostly  with  milky  juice,  and 
with  leaves,  flowers,  fruits,  and  seeds  nearly  as  in  Apo- 
cynacece,  but  with  the  corolla  valvate  in  bud,  the  anthers 
more  closely  connivent  around  the  stigma,  their  pollen 
aggregated,  as  in  the  Orchidacece,  in  granular  or  waxy 
masses,  called  pollinia,  usually  10,  the  short  filaments 
usually  united  into  a  tubular  column^  as  it  is  sometimes 
called,  and  having  between  it  and  the  corolla  a  5-lobed  or 
5-parted  appendage  called  the  crown  or  corona^  the  5  parts 
in  some  genera  from  their  shape  being  called  hood*.  The 
pollinium  or  pollen  mass  is  peculiar  to  this  family  and  the 
Orehidacece. 

The  order  embraces  904  genera  and  about  1700  species  (Warming),  widely  distributed, 
mostly  in  warm  regions. 

Key  to  Genera 

a.  Stems  erect  or  merely  decumbent.    Pollinla  10,  In  pairs,  pendulous,    (b) 

a.  Stems  twining  or  trailing,    (c) 

a.  Stems  low,  fleshy,  cactus-like.    Leaves  all  radical,    (e) 

b.  Corolla  renexed.    Each  hood  Inclosing  a  little  horn       .       .       .  A8CLBPIA8     I 

b.  Corolla  merely  spreading.    Each  hood  Inclosing  a  crest        .  ASCLBPIOD&RA    # 

b.  Corolla  spreading  or  renexed.    Hoods  hornless  and  crestless       .    ACBRATBS    # 

c  Pollinia  10,  in  pairs,  pendulous.    Corolla  erect.    Hoods  2-awned       .     Blf8LBlfIA    # 

o.  Pollinla  10,  in  pairs,  horixental.    Corolla  rotate.  Crown  a  fleshy  ring    GON0LOBUS    # 

c  Pollinla  10,  in  pairs,  erect  or  ascending.    Shrubby  house  plants,    (d) 

o.  Pollinla  5,  each  4-lobed.    Hardy,  twining  shrubs PBRfPLOCA    # 

«L  Corolla  wheel-shaped H0YA    # 

d.  Corolla  salyer-ehaped STEPHAHdTI8    #■ 

•.  Pollinla  10,  erect    Flowers  lurid.    Cultivated        .  .     8TAPSLIA    # 

*  See  floras  of  Wood,  Gray,  Britton,  etc 

I.  ASCLEPIAS,  L.  Milkweed.  Silkweed.  Perennial 
herbs,  with  deep,  thick  roots,  erect,  ascending,  or  decumbent 
stems,  opposite,  whorled,  or  alternate,  entire  leaves,  and  simple, 
many-flowered  umbels  on  terminal  or  lateral  peduncles,  the 
latter  usually  between  the  opposite  petioles.  Calyx  5-parted 
or  -divided,  reflexed,  persistent.  Corolla  deeply  5-parted,  re- 
flexed,  deciduous.  Stamens  5,  inserted  on  the  base  of  the 
corolla;  filaments  short,  united  in  a  ring  or  tube  (column); 
anthers  broad,  encircling  and  partly  adhering  to  the  thick, 
discoid,  5-angled  stigma,  sometimes  with  an  inflexed  or  erect 
appendage  over  it.  The  staminal  tube  bears  outside  each 
anther  a  petaloid  body  called  a  hood,  inclosing  a  small,  usually 
incurved  horn.    Anther  cells  2,  vertical,  each  inclosing  a  pear- 
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shaped,  waxy  pollen  mass  (pollinium),  which  by  a  slender  pro- 
longation of  the  top  is  attached  to  a  sticky,  cleft  gland  on  the 
stigma  between  two  adjacent  anthers  of  separate  stamens ;  the 
gland  thus  supporting  a  pair  of  pollinia,  which  are  drawn  out 
with  it  by  the  legs  of  insects.  Ovaries  2,  free ;  styles  short, 
connected  above  by  a  single  stigma.  Follicles  2,  ovate  or  lanceo- 
late, one  often  abortive.  Seeds  flat,  margined,  coniose.  About 
86  species,  mostly  American. 

a.  Flowers  greenish,  yellowish,  white,  or  purplish  tinged,    (b) 

a.  Flowers  bright  red  or  purple.    Leaves  opposite,  mostly  broad    •       •       •        Noa.  7,  8 

a.  Flowers  orange  or  orange-red.    Leaves  scattered No.  9 

b.  Follicles  woolly,  armed  with  soft,  spiny  processes  ....  No*.  1,  3 
b.  Follicles  unarmed.  Umbels  solitary.  Leaves  sessile,  broad,  wavy  .  .  No.  8 
b.  Follicles  unarmed.    Umbels  usually  more  than  one.    (e) 

c  Leaves  broad No*.  4, 5 

o.  Leaves  narrowly  linear  and  filiform No.  6 

1.  A.  Cornuti,  Decaisnb.  (A.  SyrUca,  L.)  Common  Milkwbed. 
A  very  milky,  weed-like  plant,  common  in  fields  and  waste  places  from 
Me.  to  Minn,  south  to  N.C.  and  Kan.,  with  stout,  erect,  finely  pubescent, 
usually  simple  stem,  2°  to  4°  high,  pale,  oblong-oval,  short-petioled,  oppo- 
site leaves  4'  to  8'  long,  downy  beneath,  and  very  numerous,  greenish- 
purple  or  whitish  flowers  on  slender  pedicels  1'  to  2'  long,  in  globular 
umbels,  on  downy,  terminal  and  lateral  peduncles  2'  to  8'  long.  Hoods 
ovate,  toothed  on  each  side ;  horns  short,  stout,  much  incurved.  Pods 
very  few,  ovate,  acuminate,  3  to  6'  long,  erect  on  reflexed  pedicels,  full 
of  silky  seeds.    June  to  Aug. 

2.  A.  Sullivantii.  Sullivant's  Milkweed.  A  very  smooth  plant, 
of  low,  moist  soils  from  Ohio  to  Minn.,  Neb.,  and  Kan.,  with  usually 
simple  stem,  1°  to  2°  high,  thick,  ovate-oblong,  erect,  cordate,  short- 
petioled  or  sessile,  opposite  leaves,  and  purplish  flowers  in  a  solitary  umbel 
on  a  terminal  peduncle  3'  to  6'  long.  Hoods  obovate,  obtuse,  entire, 
2-eared  at  the  base  without,  and  longer  than  the  incurved  horn.  Pods 
erect,  narrow,  4'  to  6'  long,  smooth,  spiny  mainly  at  the  top.  July  to 
Sept. 

3.  A.  obtus|folia,  Mx.  Blunt-leaved  Milkweed.  A  pale  green, 
slightly  glaucous  plant,  of  dry  soils,  sandy  woods,  and  fields  from  Me.  to 
Minn,  south  to  Fla.  and  Tex.,  with  erect,  simple  stem,  2°  to  3°  high, 
oblong,  obtuse,  mucronate,  sessile,  cordate,  somewhat  clasping  leaves 
4'  to  6'  long,  wavy-crisped  on  the  margins,  very  smooth  on  both  sides, 
and  numerous,  greenish-purple  flowers  in  a  solitary  umbel  on  a  naked, 
terminal  peduncle  3'  to  12'  long,  or  rarely  with  a  second  umbel  on  a  shorter 
peduncle  from  its  base.  Hoods  nearly  white,  almost  truncate,  toothed, 
shorter  than  the  slender,  inflexed  horn.  Pods  downy,  4'  to  6'  long,  erect, 
on  decurved  pedicels.    June  to  Sept. 

4.  A.  phytolaccoides,  Ph.  Poke-lkaved  Milkweed.  Tall  Milk- 
weed. A  tall,  rather  handsome  plant,  nearly  smooth  throughout,  com- 
mon in  low,  moist,  shady  grounds  from  Me.  to  Minn,  south  to  Ga.  and 
Mo.,  with  erect,  simple  stem,  3°  to  5°  high,  thin,  opposite,  often  glaucous, 
ovate,  oval,  or  oblong,  short-petioled  leaves  4'  to  8'  long,  tapering  at  both 
ends,  and  numerous  flowers  on  slender  pedicels  1'  to  8'  long,  in  several, 
lateral,  long-ped  uncled  umbels  near  the  top.  Corolla  lobes  ovate-oblong, 
greenish;  hoods  white,  tinged  with  pink,  truncate,  entire  or  2  to  4-toothed 
at  summit,  shorter  than  the  subulate,  exserted,  nearly  erect  horns.  June 
to  Aug. 

5.  A.  variegata,  L.     White  Milkwbed.    A  plant,  of  dry  woods  and 
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thickets  from  Conn,  and  southern  N.Y.  to  HI.  south  to  Fla.,  Ark.,  and 
La.,  with  smoothish,  erect,  simple  stem,  2°  to  3°  high,  thick,  ovate,  oval, 
or  obovate,  short-petioled,  opposite  leaves  3'  to  6'  long,  middle  ones  some- 
times whorled  in  4's,  and  numerous,  white  flowers  in  crowded  umbels  on 
short,  downy,  lateral  or  terminal  peduncles.  Corolla  lobes  ovate  ;  hoods 
orbicular,  entire,  about  equaling  the  broadly  falcate  horn  with  horizontal 
apex.    Pods  downy,  4'  to  6'  long,  erect,  on  deflexed  pedicels.    June,  July. 

6.  A.  verticillita,  L.  Whoblbd  Milkweed.  A  slender  plant,  com- 
mon in  dry  fields,  or  in  swamps  and  meadows  throughout  our  area,  with 
simple  or  sparingly  branched  stem,  1°  to  3°  high,  pubescent  in  lines,  nar- 
rowly linear,  sessile  leaves  2'  to  4'  long,  mostly  in  whorls  of  3  to  6,  invo- 
lute on  the  margins,  and  several  small,  many-flowered,  terminal  and 
lateral  umbels  on  peduncles  longer  than  the  pedicels.  Corolla  greenish- 
white  ;  hoods  white,  broadly  ovate,  shorter  than  the  falcate,  exserted, 
incurved  horns.  Pods  slenderly  spindled-shaped,  2'  to  8'  long,  smooth, 
erect,  on  erect  pedicels.    July  to  Sept. 

7.  A.  quadrifdlia,  L,  Four-leaved  Milkweed.  A  neat  plant, 
common  in  dry  woods  and  thickets  from  Me.  to  Minn,  south  to  N.C. 
and  Ark.,  with  smooth,  slender,  erect,  simple  stem,  1°  to  2°  high,  gener- 
ally leafless  below,  thin,  smooth,  ovate  or  ovate-lanceolate,  acuminate, 
short-petioled  leaves  2'  to  4'  long,  the  middle  ones  usually  in  whorls  of  4, 
the  rest  opposite,  the  lowest  pair  much  smaller,  and  small,  pale  pink  and 
white  flowers,  in  2  to  4  loose  umbels  on  slender,  terminal  or  axillary 
peduncles  1'  to  3'  long  ;  the  slender  pedicels  about  half  as  long.  Corolla 
lobes  pale  pink,  2"  to  3"  long  ;  hoods  white,  elliptic-ovate,  longer  than  the 
short,  thick,  incurved  horns.  Pod  smooth,  3'  to  6'  long,  erect,  on  erect 
peduncles.    May  to  July; 

8.  A.  incarnata,  L.  Swamp  Milkweed.  A  very  leafy  plant,  of 
swamps  and  wet  places  from  Canada  to  Tenn.  and  La.,  with  branching 
stem,  3°  to  4°  high,  usually  smooth  except  for  2  downy  lines,  opposite, 
lanceolate  or  oblong-lanceolate,  acuminate  leaves  3'  to  6'  long,  on  short 
petioles,  and  small,  rose-purple  (incarnata)  flowers  in  2  to  6  erect,  mostly 
terminal  and  corymbed  umbels.  Hoods  paler  than  the  corolla,  obtuse, 
shorter  than  the  slender,  incurved  horn.  Pods  2'  to  3'  long,  erect,  on 
erect  or  ascending  pedicels.  Var.  pulchra,  Pees.,  Hairy  Milkweed, 
with  taller  stem,  broader  and  shorter-petioled  leaves,  and  both  stem  and 
leaves  hairy-pubescent  or  tomentose,  with  scanty,  milky  juice,  occurs 
with  the  smooth  form.    July  to  Sept. 

9.  A.  tuberosa,  L.  Orange  Milkweed.  Butterfly  Weed. 
Pleurisy  Root.  A  rough-hairy  plant,  of  dry  fields  throughout  our 
area,  especially  common  southward,  with  rather  stout,  very  leafy  stems, 
1°  to  2°  high,  branching  somewhat  near  the  top,  erect,  or  ascending  in  a 
bushy  cluster  from  large,  fleshy  roots,  alternate,  oblong-lanceolate  leaves 
2'  to  5'  long,  sessile  or  short-petioled,  and  numerous  umbels  of  bright 
orange  or  orange-red  flowers  in  large,  terminal  corymbs,  making  a 
gorgeous  mass  visible  many  rods  away.  Hoods  erect,  oblong.  Var. 
decumbens,  Ph.,  occurring  from  Ohio  to  111.  south  to  N.C,  Ga.,  and  Fla., 
has  decumbent  stems,  broader  leaves,  upper  ones  opposite  and  smaller,  and 
the  umbels  racemed  along  the  branches,  one  in  each  axil    June  to  Aug. 


Order  75.    OLEACE^  —  Olive  Family 

Trees  or  shrubs,  with  opposite,  rarely  alternate,  simple 
or  pinnate,  entire  or  toothed,  exstipulate  leaves,  and 
regular,  perfect,  dioecious  or  polygamous  flowers.     Calyx 
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oled  leaves  4'  to  (V  long,  and  pale  blue  or  white  flowers  9"  to  12"  wide,  in 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    June  to  Sept 

5.  S.  rostra  turn,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  III.,  Term.,  and  Ga.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-pinnatifid,  petioled  leaves  2'  to  6'  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  In  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  lone  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept 

III.  PHYSALIS,  L.  Ground  Cherry.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellow,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  beU- 
shaped,  5-cleft;  in  fruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-celled,  pulpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect 

1.  P.  pnbe'scens,  L.  Husk  or  Strawberry  Tomato.  Dowkt 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.T.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  &  to  12'  or  20*  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  uuequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
5-angled,  and  keeled  calyx.    Aug.,  Sept. 

2.  P.  Alkeklngi,  L.  Alkekenoi.  European  Strawberry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  3'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NICANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  7'  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  5- 
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celled,  dry,  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypic. 

1.  N. .  physaloldes,  Adans.  Applb  of  Peru.  A  plant  resembling  a 
physalis  in  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  5-winged  calyx.    July  to  Sept. 

Y.  PETUNIA,  Juss.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  6- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form;  limb  spreading,  obscurely  5-lobed.  Stamens 
6,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valved. 
Seeds  minute. 

About  a  dozen  species,  nattres  of  South  America.  The  two  below  and  their  hybrids  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagyniflbra,  Joss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flowers 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  3  times  as  long  as 
the  calyx ;  limb  wide-spreading,  nearly  2'  across  ;  lobes  rounded.  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  9"  to  16"  long,  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No.  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-form,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  TO  species,  widely  distributed  In  warm  and  temperate  regions. 
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oled  leaves  4'  to  (V  long,  and  pale  blue  or  white  flowers  9"  to  12"  wide,  in 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    June  to  Sept 

5.  S.  rostra  turn,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  111.,  Term.,  and  Ga.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-pinnatifid,  petioled  leaves  2'  to  6'  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  in  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  long  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept 

HI.  PHYSALIS,  L.  Ground  Cherry.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellow,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  bell- 
shaped,  5-cleft;  injruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-celled,  pulpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect. 

1.  P.  pube'scens,  L.  Husk  or  Strawberry  Tomato.  Downy 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.T.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  9'  to  12'  or  20'  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  unequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
6-angled,  and  keeled  calyx.     Aug.,  Sept. 

2.  P.  Alkektagi,  L.  Alkekenoi.  European  Strawrerry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  3'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NICANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  7'  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  5- 
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celled,  dry,  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypie. 

1.  N. .  physaloldes,  Adans.  Applb  of  Pbru.  A  plant  resembling  a 
phy8alis  in  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  5-winged  calyx.    July  to  Sept. 

V.  PETUNIA,  Juss.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  5- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form;  limb  spreading,  obscurely  5-lobed.  Stamens 
5,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valved. 
Seeds  minute. 

About  a  dozen  species,  natfyea  of  South  America.  The  two  below  and  their  hybrids  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagyniflbra,  Juss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flowers 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  3  times  as  long  as 
the  calyx ;  limb  wide-spreading,  nearly  2'  across  ;  lobes  rounded.  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  9"  to  16"  long,  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No,  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-form,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  70  species,  widely  distributed  in  warm  end  temperate  regions. 


Digitized  by  VjOOQ IC 


302  ORDER  7L    SOLANACBJ* 

oled  leaves  4'  to  #  long,  and  pale  blue  or  white  flowers  0"  to  12"  wide,  Id 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    June  to  Sept. 

5.  S.  rostratum,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  111.,  Tenn.,  and  6a.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-pinnatifid,  petioled  leaves  2'  to  6'  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  in  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  long  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept. 

HX  PHYSALIS,  L.  Ground  Cheery.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellotf,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  bellr 
shaped,  5-cleft;  in  fruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-celled,  pulpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect 

1.  P.  pubescens,  I#.  Husk  or  Strawberry  Tomato.  Downy 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.T.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  9'  to  12'  or  20'  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  unequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
5-angled,  and  keeled  calyx.     Aug.,  Sept. 

2.  P.  Alkekengi,  L.  Alkekenoi.  European  Strawberry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  3'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NTCANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  V  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  6- 
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celled,  dry,  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypic. 

1.  N. .  physaloides,  Adans.  Applb  of  Pbru.  A  plant  resembling  a 
phy salts  hi  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  6-winged  calyx.    July  to  Sept. 

V.  PETUNIA,  Juss.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  5- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form  5  limb  spreading,  obscurely  6-lobed.  Stamens 
5,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valved. 
Seeds  minute. 

About  a  dozen  species,  natfyes  of  South  America.  The  two  below  and  their  hybrid*  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagyniflbra,  Juss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flower* 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  3  times  as  long  as 
the  calyx ;  limb  wide-spreading,  nearly  2'  across  ;  lobes  rounded.  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  9"  to  16"  long,  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No.  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-form,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  70  species,  widely  distributed  In  warm  end  temperate  regions. 
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oled  leaves  4'  to  O'  long,  and  pale  blue  or  white  flowers  0"  to  12"  wide,  Id 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    June  to  Sept. 

5.  S.  rostratum,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  111.,  Tenn.,  and  Ga.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-pinnatifid,  petioled  leaves  2'  to  6'  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  in  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  long  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept. 

HI.  PHYSALIS,  L.  Ground  Cherry.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellotf,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  bell- 
shaped,  5-cleft;  in  fruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-ceUed,  pulpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect 

1.  P.  pubescens,  I#.  Husk  or  Strawberry  Tomato.  Dowwy 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.T.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  9'  to  12'  or  20'  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  unequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
5-angled,  and  keeled  calyx.     Aug.,  Sept. 

2.  P.  Alkekengi,  L.  Alkekengi.  European  Strawberry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  3'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NICANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  V  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  6- 
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celled,  dry?  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypie. 

1.  N. .  physaloides,  Adans.  Applb  of  Peru.  A  plant  resembling  a 
physalis  hi  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  6-winged  calyx.    July  to  Sept. 

V.  PETUNIA,  Juss.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  5- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form  j  limb  spreading,  obscurely  6-lobed.  Stamens 
5,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valvecL 
Seeds  minute. 

About  a  dozen  species,  natirea  of  South  America.  The  two  below  and  their  hybrids  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagynifl6ra,  Juss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flowers 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  8  times  as  long  as 
the  calyx ;  limb  wide-spreading,  nearly  2'  across;  lobes  rounded.  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  0"  to  15"  long,  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No.  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-form,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  70  species,  widely  distributed  in  warm  and  temperate  regions. 
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oled  leaves  4'  to  O'  long,  and  pale  bine  or  white  flowers  9"  to  12"  wide,  Id 
simple,  slender,  at  first  terminal  but  finally  lateral  racemes.  Calyx  lobes 
acuminate,  half  as  long  as  the  corolla,  persistent  beneath  the  smooth, 
globous,  yellow  berry  6"  to  10"  in  diameter.    Jane  to  Sept. 

5.  S.  rostratnm,  Dunal.  Sand  Bur.  Beaked  Nightshade.  A  very 
prickly,  stellate-pubescent,  yellowish,  or  hoary  annual,  of  prairies  west 
of  the  Mississippi,  but  now  spreading  eastward  to  111.,  Tenn.,  and  6a.,  with 
erect,  branching  stem,  1°  to  2°  high,  ovate  or  oval,  irregularly  and  pin- 
nately  lobed,  or  1  to  2-plnnatifid,  petioled  leaves  2'  to  6'  long,  and  yellow 
flowers  1'  wide,  on  stout,  erect  pedicels  3"  to  6"  long,  in  lateral  racemes. 
Corolla  nearly  regular ;  lobes  6,  broadly  ovate,  acute.  Lowest  stamen 
longer  than  the  others  and  incurved  or  beaked  (rostratum).  Calyx 
densely  armed  with  straight,  sharp  prickles  as  long  as  the  wholly  inclosed 
berry.    Fruit  inclusive  of  prickles  1'  or  more  in  diameter.    May  to  Sept. 

HI.  PHYSALIS,  L.  Ground  Cheery.  Annual  or  peren- 
nial herbs,  chiefly  American,  with  entire,  toothed,  or  lobed 
leaves,  and  white,  yellotf,  or  violet-purple  flowers  on  slender 
peduncles,  in  our  species  solitary  and  axillary.  Calyx  bell- 
shaped,  5-cleft;  in  fruit  much  enlarged,  membranous  and  inflated 
like  a  bladder  (whence  the  generic  name),  5-angled,  10-ribbed, 
wholly  enveloping  the  globular,  2-celled,  pulpy  berry.  Corolla 
rotate  or  rotate-campanulate,  plicate  in  bud,  with  very  short 
tube  and  5-angled  or  obscurely  5-lobed  limb.    Stamens  5,  erect 

1.  P.  pubescens,  I#.  Husk  or  Strawberry  Tomato.  Dowxr 
Ground  Cherry.  A  strong-scented,  downy  or  woolly,  viscid,  or  some- 
times nearly  smooth  annual,  of  low  grounds,  sandy  soils,  and  damp, 
shady  places  from  N.T.  to  Minn,  south  to  Fla.  and  Tex.,  and  often  cul- 
tivated for  its  fruit,  with  diffusely  branching,  trailing,  or  at  length  ascend- 
ing stem,  jy  to  12'  or  20'  high,  cordate  or  ovate,  angularly  or  repandly 
toothed,  or  nearly  entire  leaves,  unequal  at  base,  2'  to  4'  long,  on  long 
petioles,  in  pairs  on  the  flowering  branches,  and  yellow  flowers  4"  to  7" 
wide,  with  dark  center,  and  blue,  violet,  or  purplish  anthers.  Berry 
greenish-yellow,  very  sweet,  loosely  enveloped  by  the  ovate-pyramidal, 
5-angled,  and  keeled  calyx.     Aug.,  Sept. 

2.  P.  Alkekengi,  L.  Alkekengi.  European  Strawberry  Tomato. 
Winter  Cherry.  A  perennial,  of  southeastern  Europe  and  Asia  as  far 
as  Japan,  cultivated  for  its  ornamental  fruit  and  somewhat  escaped  in  the 
Eastern  States,  with  pubescent,  angled,  zigzag,  mostly  simple  stem,  12'  to 
18'  high,  triangular-ovate,  acuminate,  repand  leaves,  attenuated  to  a  long 
petiole,  making  them  8'  to  4'  long,  and  white  flowers  with  yellow  anthers. 
Berry  globular,  red,  edible,  sweet,  inclosed  in  the  large,  bright  red,  ovoid- 
globous  calyx.    July. 

IV.  NTCANDRA,  Adans.  A  smooth,  Peruvian  annual,  with 
erect,  branching  stem,  2°  to  4°  high,  thin,  alternate,  ovate- 
oblong,  sinuate-dentate,  or  lobed,  petioled  leaves  4'  to  V  long, 
and  showy,  blue  or  purple,  peduncled,  nodding,  solitary,  axil- 
lary flowers  12"  to  18"  long.  Calyx  5-parted,  5-angled,  seg- 
ments sagittate,  enlarging  in  fruit  and  inclosing  the  3  to  6- 
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celled,  dry,  globular  berry.  Corolla  bell-shaped,  with  border 
nearly  entire.  Otherwise  nearly  the  same  as  Physalis.  Genus 
monotypie. 

1.  N. .  physaloide8,  Adahs.  Apple  of  Peru.  A  plant  resembling  a 
physalis  in  aspect  and  fruit  (whence  its  specific  name),  and  a  stramonium 
in  its  leaves,  common  in  old  gardens  and  escaped  to  waste  places  and 
fields  from  Me.  to  Fla.  Fruit  about  6"  in  diameter,  loosely  inclosed  by 
the  6-winged  calyx.    July  to  Sept. 

V.  PETUNIA,  Ju8s.  Petunia.  Annual  or  perennial,  usu- 
ally clammy-pubescent,  branched  herbs,  cultivated  as  orna- 
mental annuals,  with  entire  leaves,  and  usually  large,  axillary 
or  terminal,  solitary,  violet-purple  or  white  flowers.  Calyx  5- 
parted,  segments  oblong-spatulate.  Corolla  funnel-form  or 
salver-form  j  limb  spreading,  obscurely  6-lobed.  Stamens 
5,  inserted  near  the  middle  of  the  tube,  unequal,  included. 
Anthers  cordate.  Stigma  capitate.  Capsule  2-celled,  2-valved. 
Seeds  minute. 

About  a  dozen  species,  natirea  of  South  America.  The  two  below  and  their  hybrids  are 
the  parents  of  the  many  cultivated  varieties. 

1.  P.  nyctagyniflbra,  Juss.  A  clammy-pubescent  perennial,  of  southern 
Brazil  and  Argentina,  common  in  old  gardens  and  somewhat  escaped  in 
N.Y.  and  Pa.,  with  rather  stout  and  erect,  branching  stem,  1°  or  more 
high,  ovate-oblong,  obtuse  leaves  3'  to  4'  long,  sessile,  or  lower  ones  nar- 
rowed to  a  petiole,  upper  ones  smaller  and  subopposite,  and  white  flowers 
12"  to  18"  long,  on  slender,  solitary  peduncles  usually  longer  than  the 
leaves.  Corolla  tube  cylindric,  slightly  enlarged  above,  8  times  as  long  as 
the  calyx ;  limb  wide-spreading \  nearly  2'  across  ;  lobes  rounded*  Strong- 
scented  in  the  evening.    July  to  Sept. 

2.  P.  violacea,  Lindl.  A  species  similar  to  the  preceding,  from  the 
same  region  and  similarly  escaped  from  old  gardens,  but  with  lower, 
weaker,  and  more  slender  stem,  prostrate  at  the  base,  then  ascending  or 
erect,  ovate,  acute,  short-petioled  leaves,  the  upper  ovate-lanceolate,  and 
violet-purple  flowers  9"  to  15"  longy  on  solitary  peduncles  equaling  the 
leaves.  Corolla  tube  bell-shaped,  the  limb  spreading  less  abruptly  than 
in  No.  1,  12"  to  18"  wide,  the  lobes  somewhat  acute.  Rarely  found  now 
in  a  pure  form.    June  to  Sept. 

VI.  LYCIUM,  L.  Trailing,  climbing,  or  spreading  shrubs, 
often  spiny,  with  alternate,  usually  entire,  short-petioled  leaves, 
often  with  also  smaller,  fascicled  ones,  and  whitish,  greenish, 
violet,  or  purple,  solitary  or  clustered,  axillary  or  terminal 
flowers.  Calyx  3  to  5-cleft  or  -toothed,  persistent.  Corolla 
funnel-form,  salver-form,  or  bell-shaped ;  tube  short ;  limb  usu- 
ally 5-lobed,  spreading.  Stamens  5  or  4 ;  anthers  opening 
lengthwise.  Ovary  2-celled;  style  slender;  stigma  capitate. 
Fruit  a  small  berry. 

About  70  species,  widely  distributed  In  warm  and  temperate  regions. 
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b.  Scattered,  linear,  flat,  in  two  rows  opposite  on  the  twigs.  Cones  pendulous, 
maturing  the  first  year ;  scales  thin,  persistent,  without  conspicuous  bracts. 

T8U0A.    Hemlock 
b.  Scattered,  linear,  4-sided,  in  several  rows  on  the  twigs.    Cones  pendulous,  etc., 

as  in  Tsuga PICRA.    Spruces 

b.  Scattered,  liDear,  flat,  somewhat  in  2  rows,  the  midrib  keeled  beneath.  Cones 
erect,  the  thin  scales  subtended  by  conspicuous,  awned  or  mucronate  bracts 
and  deciduous  when  mature.    Bark  smooth,  with  balsam-bearing  blisters. 

ABIES.   Fir  or  Balsam  Fir 
b.  Scale-like,  small,  ap pressed,  4-ranked.    (c) 

c  Cones  ovoid  or  oblong ;  scales  few,  oblong       .       .  THdjA.    Arbor  Vita? 
c  Cones  globose.    Scales  peltate,  bossed  in  the  center. 

CHAMJBCTPARI8.   White  Cedar 
b.  Awl-shaped,  rigid  and  spreading ;  or  scale-like  and  appressed ;  the  cone  berry- 
like  JUHfPBRUS.   Juniper  and  Red  Cedar 

d.  Fascicled,  in  rosette-like  clusters  of  12  to  20 LARIX.    Larch 

d.  Linear,  sessile  in  2  rows TAX&DIUM.    Bald  Cypres* 

Suborder  IL  TaxAcba  Yew  Subfamily.  Fruit  drupe-like.  Leaves  linear,  or  in  one 
exotic  genus,  Gingko,  fan-shaped,  (e) 
••  Leaves  evergreen,  Hnear.  Fruit  solitary,  a  blackish,  nut-like  seed,  seated  in  the 
bottom  of  a  red,  fleshy  cup.  A  low  or  prostrate  shrub  with  foliage  resembling 
the  common  Hemlock  .  .  TAXUS.  Dwarf  Tew.  Ground  Hemlock 
••  Leaves  evergreen,  Unenr,  arranged  as  in  the  Yew,  but  longer  and  tapering  to  a  slender 
point.  Fruit  a  thin-fleshed,  oval  drupe  or  dry  nut,  resembling  a  nutmeg  in 
size  and  interior  structure     ....    TORRBTA,    Stinking  Cedar 

Class  II.     MONOCOTYLEDONS  or  BNDOGENS 

Phaenogamous  plants,  whose  stems,  with  no  clear  dis- 
tinction of  bark,  wood,  and  pith,  and,  accordingly,  when 
perennial  with  no  annual  layers,  are  composed  of  thread- 
like bundles  of  vessels  and  woody  fiber  embedded  in  the 
general  cellular  tissue,  hence  called  Endogenic  and  whose 
embryo  has  but  one  cotyledon,  hence  called  Monocotyle- 
dons. The  leaves  are  mostly  parallel-veined,  with  sheath- 
ing base,  rarely  separating  by  a  joint,  and  mostly  alternate 
or  scattered. 

§V.    SPADICEOUS   PLANTS 

Flowers  collected  on  a  fleshy  axis  called  a  spadix, 
which  is  usually  enveloped  or  subtended  by  a  kind  of 
bract  call  a  spathe,  without  calyx  or  corolla  except  in 
some  Aracece  and  Naiadacece,  and  the  leaves  sometimes 
netted-veined. 

Order  80.    ARACEiE  —  Arum  Family 

Herbs  with  tuberous  rootstock  or  conn,  or  sometimes  a 
fibrous  root,  in  our  species  generally  characterized  by  an 
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acrid  or  pungent  juice,  simple  or  compound,  radical, 
usually  long-petioled,  often  netted-veined  leaves,  and 
perfect  or  imperfect,  apetalous  or  naked  flowers  on  a 
spadix,  which  is  usually  enveloped  or  subtended  by  a 
spathe.  Calyx  when  present  of  4  to  6  scale-like  sepals. 
Stamens  hypogynous,  with  short  filaments,  4  to  10  in  our 
species.  Ovary  free.  Stigma  usually  sessile.  Fruit  a 
berry  or  dry. 

About  100  genera  and  900  species  are  recognized  (Warming),  mostly  tropical,  especially 
in  South  America,  India,  and  the  Indian  Islands. 

Key  to  Genera 

$  Spadix  enveloped  by  a  spathe.    (a) 

a.  Flowers  only  on  the  base  of  the  spadix ARISJSMA  I 

a.  Flowers  covering  the  whole  spadix,  and  (b) 

b.  Monoecious,  naked ;  stamen*  above                        •              PBLTXHDRA  # 

b.  Perfect,  naked.    Spathe  open,  white CALLA  # 

b.  Perfect,  with  calyx.    Spathe  covering  the  spadix    .       8TMPL0CARPUS  II 
|  Spadix  naked,  4.6.  without  a  spathe.    (c) 

c  Spadix  yellow,  terminating  the  terete  scape ORONTIUM  III 

0.  Spadix  greenish,  lateral,  on  a  leaf-like  scape ACORUS  IV 

*  See  floras  of  Britton,  Gray,  Wood,  etc. 

1.  ARISJEMA,  Mabtins.  Perennial  herbs,  with  a  tuberous 
rootstock  or  corm,  1  to  3  netted-veined,  radical,  usually  com- 
pound leaves  on  long,  sheathing  petioles,  and  a  simple  scape 
terminating  in  a  conspicuous  spathe,  convolute  below  and  often 
arched  above,  which  envelopes  an  exserted  or  included  spadix, 
naked  and  elongated  above,  and  bearing  near  its  base  monoe- 
cious or  dioecious,  naked  flowers.  Staminate  flowers,  above 
the  pistillate  when  both  are  present,  each  consisting  of  4 
nearly  sessile,  2  to  4-celled  anthers,  opening  at  the  top.  Pistil- 
late flowers,  each  a  1-celled  ovary,  containing  2  to  6  orthotro- 
pous  ovules,  erect  from  the  base  of  the  cell.  Stigma  depressed. 
Fruit  a  1  to  few-seeded,  red  berry. 

About  00  species,  widely  distributed. 

1.  A.  triph^llum,  Torr.  Indian  Turnip.  Jack-in-the-pulpit.  A 
stainless  herb,  common  in  moist  woods  and  thickets  from  Me.  to  Minn, 
and  Kan.  south  to  Fla.  and  La.,  with  an  acrid,  fleshy,  wrinkled,  turnip- 
shaped  corm,  an  erect,  terete  scape  6'  to  12'  high,  and  usually  2  trifo- 
liolate  leaves  sheathing  the  scape  below  with  their  long  petioles ;  their 
leaflets  elliptic-ovate,  acute,  or  acuminate,  entire,  and  usually  sessile. 
Spathe  green,  striped  with  purple,  ovate,  acuminate,  its  upper  part  curv- 
ing like  a  pulpit  sounding-board  over  the  top  of  the  club-shaped,  exserted 
spadix,  and  the  lower  convolute,  tubular  part  concealing  the  yellow, 
usually  dioecious  flowers.  Fruit  a  bunch  of  scarlet  berries.  The  conn 
loses  its  acridity  by  boiling  or  drying.    April  to  June. 
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II.  SYMPLOCARPUS,  Salisb.  (Spathy^ma,  Rap.)  A  per- 
ennial herb,  of  skunk-like  and  somewhat  garlickly  odor,  with  a 
thick  rootstock,  a  short,  erect  scape,  scarcely  rising  out  of  the 
ground,  a  thick,  fleshy,  hood-like  spathe  and  its  inclosed  oval 
or  globular  spadix  appearing  in  the  earliest  spring,  and,  later 
on,  a  cluster  of  large,  broad,  entire,  netted-veined  leaves. 
Sepals  4,  hooded.  Stamens  4,  opposite  the  sepals ;  anthers 
2-celled,  extrorse,  opening  lengthwise.  Ovary  1-celled,  1-ovuled, 
tipped  with  a  pyramidal,  4-angled  style  and  a  small  stigma. 
Berries  globose,  roughened  on  top  by  the  persistent  sepals  and 
style,  inclosing  a  spherical  seed,  all  immersed  in  the  fleshy 
spadix,  and  forming  with  it  a  sorosis-like  fruit  when  the 
spathe  decays.  A  monotypic  genus  of  eastern  North  America, 
northeastern  Asia,  and  Japan. 

1.  S.  ffetidus,  Nutt.  Skunk  Cabbage.  A  well-known  plant,  com- 
mon in  bogs,  meadows,  and  wet  grounds  from  Me.  to  Minn,  and  Iowa 
south  to  Fla.,  with  bright  green,  ovate,  cordate,  acute,  strongly  nerved, 
short-petioled  leaves  1°  to  2°  long,  and  perfect,  apetalous,  immersed 
flowers  completely  covering  the  spadix  about  1'  in  diameter.  Spathe  8' 
to  6'  high,  shell-shaped,  incurved,  pointed,  purplish-brown  to  greenish- 
yellow,  often  spotted  or  mottled.  Fruit  in  autumn,  2'  to  8'  in  diameter, 
shedding  in  decay  its  bullet-like  seeds  4"  to  6"  in  diameter.  Feb.  to 
April. 

III.  ORONTIUM,  L.  A  stemless,  aquatic,  perennial  herb, 
with  a  thick,  deep  rootstock,  elliptic-lanceolate,  entire,  parallel- 
veined,  long-petioled  leaves,  and  a  slender,  terete,  elongated 
scape,  invested  toward  the  base  by  a  short  leaf-sheath  in  lieu 
of  a  spathe,  and  terminated  by  a  cylindrical  spadix  completely 
covered  with  bright,  golden-yellow,  apetalous,  perfect  flowers. 
Stamens  and  concave  sepals  4  or  6,  usually  4  in  the  upper 
flowers  and  6  in  the  lower.  Ovary  1-celled,  1-ovuled ;  stigma 
sessile.    Fruit  a  green  utricle.    Seed  without  albumen. 

A  monotypic  genus  of  Atlantio  North  America. 

1.  0.  aquaticum,  L.  Golden  Club.  A  handsome  plant,  common  in 
ponds  and  other  still,  sometimes  running  waters  10*  to  18'  deep,  from 
Mass.  to  central  Pa.  south  to  Fla.  and  La.,  mostly  near  the  coast,  with 
floating  or  ascending  leaves,  according  to  the  depth  of  the  water,  on  radi- 
cal petioles  4'  to  20'  long,  the  blades  dark  green  and  velvet-like  above, 
silvery  benee.th,  6'  to  12'  long,  and  a  decumbent,  white  scape  1°  to  2® 
long,  thickening  upward  to  the  spadix,  which  is  2'  to  3'  long  and  3"  to 
4"  in  diameter,  usually  projecting  out  of  the  water.    April  to  May. 

IV.  ACORUS,  L.  Perennial  herbs,  with  long,  creeping, 
jointed,  fleshy,  aromatic  rootstocks,  the  calamus  of  the  drug 
stores,  radical,  sword-shaped  leaves,  and  somewhat  similar 
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scapes,  bearing  on  one  edge  a  cylindric  spadix  densely  and 
completely  covered  with  minute,  greenish-yellow,  apetalous, 
perfect  flowers.  Stamens  and  concave  sepals  6.  Ovary  2  to 
4-celled,  with  several  ovules  in  each  cell.  Fruit  a  dry,  2  to 
3-celled,  several-seeded  berry,  gelatinous  inside. 

Only  2  known  species,  the  one  below  widely  distributed,  and  one  of  China  and  Japan. 

1.  A.  CAlamus,  L.  Sweet  Flag.  Calamus.  A  plant  found  in  swamps, 
wet  grounds,  and  along  streams  from  Me.  to  Minn,  south  to  Fla.  and  La., 
with  erect,  linear,  2-edged,  sharply  pointed  leaves  2°  to  8°  high,  1'  or  less 
in  width,  a  ridged  midrib  running  their  whole  length,  2-ranked  and 
sheathing  each  other  as  well  as  the  scape  below.  Spadix  2'  to  3'  long, 
about  3"  in  diameter,  the  scape  projecting  1°  to  2°  above  it  and  regarded 
by  some  as  an  open  spathe.    May  to  July.  ' 


§VL    PETALOIDEOUS  PLANTS 

Flowers  containing  petals  or  their  equivalents  and  not 
on  a  spadix. 

Order  81.    ALISMACEjE —  Water-plantain  Family 

Marsh  or  aquatic  herbs,  with  fibrous  roots,  scape-like 
stems,  long-petioled,  parallel-veined,  radical  leaves,  and 
perfect,  monoecious  or  dioecious  flowers,  with  regular 
calyx  and  corolla,  in  loose  racemes  or  panicles,  on  long, 
mostly  whorled  pedicels  subtended  by  bracts.  Sepals  3, 
green,  persistent.  Petals  3,  colored,  often  large,  decidu- 
ous. Stamens  6  or  more.  Ovaries  distinct,  few  or  many, 
1 -celled,  usually  1-ovuled,  becoming  in  our  species  akenes 
in  fruit. 

About  12  genera  and  00  species,  widely  distributed  In  fresh  waters. 

Key  to  Genera 

a.  Flowers  perfect,    (b)  * 

b.  Carpels  in  a  circle,  on  a  flat  receptacle.    Stamens  6      .       •       . .  ALI8MA     I 

b.  Carpels  in  a  head.    Stamens  9  to  24 ECHUltiDORUS    # 

a.  Flowers  monoecious  or  dioecious.    Carpels  in  a  head    .       .       .  SAGITTARIA    II 
*  See  floras  of  Gray,  Wood,  Brltton,  etc. 

I.  ALISMA,  L.  Stemless,  marsh  herbs,  mostly  perennial, 
with  ribbed  leaves,  and  small,  white  or  pale  pink,  perfect 
flowers.  Petals  involute  in  bud.  Stamens  usually  6.  Ovaries 
many,  arranged  in  a  ring,  becoming  in  fruit  as  many,  flat, 
keeled  or  ribbed  akeues. 

About  10  species,  widely  distributed. 
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I.  A.  PUnttgo,  L.  Water  Plantain.  A  smooth,  perennial  herb, 
common  in  ponds,  ditches,  and  shallow  water  throughout  our  area  and 
around  the  globe,  with  long-petioled,  radical,  ovate,  oval  or  lanceolate, 
acute  leaves,  rounded  or  subcordate  at  base,  3  to  9-ribbed,  like  those  of 
the  common  plantain,  the  ribs  connected  by  cross  veinlets,  and  a  loose, 
compound-panicled  scape  1°  to  2°  high,  of  numerous,  small,  pinkish- 
white  flowers  on  whorled  pedicels  bracted  at  the  base.  Petioles  8'  to  12' 
long.  Akenes  15  to  20,  obliquely  obovate,  forming  together  an  obtusely 
triangular,  truncate  whorl.    Foliage  variable.    Juno  to  Sept. 

II.  SAGITTArIA,  L.  Arrowhead.  Stoloniferous,  marsh 
or  aquatic  herbs,  mostly  perennial,  with  milky  juice,  tuber- 
bearing  or  knotted  rootstocks,  fibrous  roots,  usually  arrow- 
shaped,  often  lanbeolate  or  linear  leaves,  ribbed  an<jl  cross- 
veinleted  as  in  Alisma,  sheathing  by  the  bases  of  their  long 
petioles  the  bases  of  the  scapes,  or  reduced  to  mere  flat  petioles 
(phyllodia),  and  mostly  monoecious,  rarely  dioecious  or  polyg- 
amous, pediceled  flowers  in  bracted  whorls  of  3's  near  the 
summit  t>f  the  scapes,  the  sterile  ones  usually  above  the  others. 
Sepals  3.  Petals  3,  larger,  colored,  imbricate  in  bud.  Sta- 
mens usually  many,  rarely  few.  Ovaries  very  many,  crowded 
in  a  globose  head,  becoming  in  fruit  flat,  margined  akenes. 

About  25  species,  In  temperate  and  tropical  regions. 

1.  S.  variabilis,  Engelm.  (S.  latifolia,  Willd.)  Common  Arrow- 
head. A  very  common  aquatic,  conspicuous  among  the  rushes  and 
sedges  in  water  and  wet  places  throughout  our  area,  very  variable  in 
size  and  foliage,  but  usually  with  sagittate  leaves,  angled  scape,  the  upper 
flowers  sterile,  on  pedicels  about  twice  as  long  as  those  of  the  lotoer  fertile 
ones,  the  filaments  smooth,  longer  than  the  anthers,  and  the  akenes  obo- 
vate, about  1"  long,  with  a  conspicuous,  averted  beak.  Flowers  often 
dioecious.  Petals  roundish,  conspicuous,  wholly  white.  For  varieties, 
obtusa,  latif&lia,  angustifblia,  diversifblia,  publscens,  etc.,  some  of  them 
treated  by  some  botanists  as  distinct  species,  consult  the  floras  of  Gray, 
Wood,  and  Britton.    July  to  Sept. 


Order  82.     AMARYLLIDACE<£  —  Amaryllis  Family 

Perennial  herbs,  chiefly  bulbous,  with  linear  or  narrow, 
entire,  radical  leaves,  and  perfect,  mostly  regular  flowers 
on  scapes ;  the  lobes  of  the  6-parted,  colored  perianth  im- 
bricate in  the  bud,  and  the  tube  adherent  to  the  3-celled 
ovary.  Stamens  6,  anthers  introrse.  Style  1.  Fruit  a 
3-celled  capsule  or  berry,  several,  many-seeded.  Embryo 
straight,  in  fleshy  albumen. 

About  70  genera  and  660  species,  chiefly  of  warm  i 
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Key  to  Genera 

a.  Perianth  with  a  crown  at  the  top  of  the  tube,    (b) 

b.  Crown  a  thin  membrane  connecting  the  stamens  .       •       .    PANCRATIUM      # 
b.  Crown  a  firm  cup  including  the  stamens        ....         NARCISSUS       I 
a.  Perianth  without  a  crown,    (c) 

©.  Segments  nnited  into  a  tube  above  the  ovary,    (d) 

d.  Flower  solitary ZEPHTRANTHE8      II 

d.  Flowers  many.    Perianth  tube  straight AGXVB      # 

d.  Flowers  many.    Perianth  tube  cured    «...      POLlAWTHBS      # 
c  Segments  distinct  down  to  the  ovary,    (e) 

e.  Perianth  irregular SPRBK&LIA      # 

e.  Perianth  regular,    (f ) 

f.  Outer  segments  wholly  white,  longer  than  the  inner      .       .       6ALARTHUS    III 
f.  Outer  segments  green-tipped,  no  longer  than  the  inner         .       .  LBUC6lUM      # 

f.  All  the  segments  about  equal,  yellow HTPOXIS     IV 

*  See  floras  of  Wood's  Class  Book  of  Botany  and  Gray's  Field,  Forest,  and  Garden  Botany. 

I.  NARCISSUS,  L.  Ornamental,  Old  World,  bulbous  plants, 
with  linear  or  strap-shaped  leaves,  and  white  or  yellow,  soli- 
tary or  umbelled  flowers  from  a  scarious,  1-leaved,  deciduous 
spathe  on  a  scape.  Perianth  salver-form,  with  6-parted  limb, 
and  at  the  top  of  the  tube  a  cup-  or  saucer-shaped  crown 
(corona)  consisting  of  a  whorl  of  united,  sterile  stamens. 
Proper  or  fertile  stamens  6,  inserted  in  the  tube  and  included. 
Ovary,  etc.,  as  in  the  family. 

About  20  species,  mostly  of  the  Mediterranean  region. 

$  Crown  longer  than  the  tube  of  the  perianth Kos.  1,  2 

|  Crown  shorter  than  the  tube  of  the  perianth,    (b)  * 

b.  Leaves  subterete.    2  to  8  flowers  on  a  scape,  yellow,  fragrant     •       •       •      No.  8 

b.  Leaves  flat.    1  to  8  flowers  on  a  scape,  white No.  4 

b.  Leaves  flat.    4  to  12  flowers  on  a  scape,  white No.  5 

1.  N.  Pseudo-Narcissus,  L.  Daffodil  or  Trumpet  Narcissus.  A 
well-known,  early  flower,  from  England  and  western  Europe,  with  several 
narrow,  flat,  glaucous,  erect  leaves  12'  to  16'  high,  and  a  straight,  2-edged 
scape,  about  equaling  the  leaves,  bearing  a  single,  horizontal  or  ascend- 
ing, sulphur-yellow  flower  18"  to  24"  long,  with  short,  broad  tube,  spread- 
ing limb,  and  bell-shaped  crown  1'  or  more  in  length,  with  the  margin 
usually  wavy-toothed  or  crisped.  Var.  bicolor,  Hort.,  has  the  limb  pure 
white  and  the  crown  yellow.  Full,  double  forms,  in  which  the  crown  is 
replaced  by  numerous  segments,  are  the  common  daffodils.  March  to 
May. 

2.  N.  Bulbocodlum,  L.  Hoop  Petticoat  Daffodil.  A  plant  from 
the  western  Mediterranean  region,  with  1  to  4  very  slender,  nearly  terete, 
channeled,  green  leaves,  longer  than  the  slender,  terete  scape  4'  to  8' 
high,  bearing  a  single,  bright  yellow  flower,  with  the  tube  gradually 
widened  from  the  ovary  to  the  mouth  of  the  crown  and  the  segments  of  the 
ascending  limb  narrowed  to  their  apex.     April,  May. 

3.  N.  TonquiUa,  L.  Jonquil.  A  common,  garden  flower  from  the 
western  Mediterranean  region,  with  2  to  4  very  slender,  channeled,  rush- 
like,  dark  green  and  glossy,  erect  leaves  8;  to  12'  long,  and  a  single  scape 
bearing  2  to  5  very  fragrant,  yellow  flowers,  with  slender,  cylindrical  tube 
10"  to  12"  long  exclusive  of  the  ovary,  horizontally  spreading,  obovate 
segments  of  the  limb  5"  to  6"  long,  slightly  overlapping,  and  a  saucer- 
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shaped  crown  about  1"  deep  and  4"  to  6"  wide,  the  edge  crenulate. 
April  to  May. 

4.  N.  posticus,  L.  Post's  Narcissus.  A  plant,  from  the  same  region 
as  No.  3,  with  3  or  4  flat,  bluntly  keeled,  somewhat  glaucous  leaves  12' 
to  15'  long,  6"  to  6"  wide,  and  a  2-edged  scape,  about  equaling  the  leaves 
and  bearing  usually  a  single,  fragrant  flower,  differing  from  No.  3  in  being 
somewhat  larger  and  in  having  the  tube  and  limb  pure  white  and  the 
crown  yellowish,  much  crisped,  and  margined  with  red  or  pink.  Double- 
flowered  varieties  occur  in  which  the  crown  disappears.    April,  May. 

5.  N.  Taze'tta,  L.  Polyanthus  Narcissus.  The  most  common  and 
most  variable  species  of  the  genus,  native  from  the  Canaries  to  China  and 
Japan,  with  4  to  6  flattish,  bluntly  keeled,  more  or  less  glaucous,  erect 
leaves  12'  to  16'  long,  6"  or  more  wide,  and  a  flattish  scape  about  as  high 
as  the  leaves,  bearing  an  umbel  of  4  to  12  fragrant,  horizontal  or  de- 
clined flowers  16"  to  18"  wide,  on  slender  pedicels,  with  greenish  tube  9" 
to  10"  long,  white  limb,  the  segments  broad,  horizontal,  or  slightly  re- 
flexed,  and  the  crown  bright  yellow,  2"  to  3"  deep.  Many  varieties. 
April,  May. 

II.  ZEPHYRANTHES,  Herb.  Smooth  herbs,  with  coated 
bulbs,  linear  or  strap-shaped  leaves,  and  low,  erect  scapes  bear- 
ing a  solitary,  white,  rose,  or  yellow  flower  in  a  scarious,  spathe- 
like  bract.  Perianth  funnel-forin,  erect  or  nearly  so,  with  short 
tube,  6-parted,  regular  limb,  spreading  above,  and  6  stamens 
with  slender  filaments  and  versatile  anthers  inserted  in  the 
naked  throat.  Style  filiform,  trifid.  Pod  3-lobed,  thin-walled, 
3-celled.    Seeds  many,  black  or  blackish. 

About  80  species,  natives  of  the  warm  regions  of  America. 

1.  L.  Atamasco,  Herb.  (Amaryllis  Atamasco,  L.)  Atamasco 
Lily.  Amaryllis.  A  handsome  plant,  native  of  moist  soils  from  Va.  to 
Fla.  and  Ala.  and  often  cultivated  for  ornament,  with  shining,  bright  green, 
fleshy,  channeled  leaves  0'  to  12'  long,  and  a  solitary  scape  6'  to  12'  high, 
bearing  a  white  and  pink,  funnel-shaped  flower  about  3'  long.  Filaments 
and  style  much  exceeding  the  tube,  but  not  equaling  the  lanceolate, 
spreading  segments.    March  to  May. 

in.  QALANTHUS,  L.  Snowdrop.  Old  World  herbs,  with 
coated  bulbs,  channeled,  linear  leaves,  and  usually  a  solitary, 
white,  nodding  flower  from  a  1-leaved  spathe,  at  the  top  of  a 
short,  solid,  2-edged  scape.  Perianth  superior,  of  6  distinct, 
oblong  divisions,  the  3  outer  concave,  spreading,  much  larger 
than  the  3  inner,  erect,  and  notched  ones.  Stamens  6,  epigy- 
nous,  short,  included ;  anthers  erect.  Style  straight.  Stigma 
entire.    Capsule  many-seeded. 

Species  T&riously  reckoned  from  8  to  8. 

1.  G.  nivalis,  L.  Common  Snowdrop.  A  small,  alpine  plant,  native 
from  the  Pyrenees  to  the  Caucasus,  cultivated  for  ornament  and  blooming 
in  the  earliest  spring,  with  2  or  3  pale,  linear,  keeled  leaves,  and  a  scape 
3'  to  8'  high,  bearing  a  single,  large,  nodding,  snow-white  flower,  the  3 
inner  segments  notched  and  tipped  with  green.    March  to  April. 
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IV.  HYPOXIS,  L.  Stab  Grass.  Small,  stemless  herbs, 
with  liuear,  grass-like,  hairy  leaves,  and  slender  scapes  bearing 
a  few,  small  flowers,  from  a  solid  bulb  or  corm.  Perianth 
superior,  6-parted,  spreading,  withering-persistent,  the  3  outer 
segments  somewhat  herbaceous  outside.  Stamens  6,  inserted 
on  the  base  of  the  segments;  anthers  sagittate.  Capsule  inde- 
hiscent     Seeds  many,  roundish,  black. 

About  SO  species,  natives  of  temperate  and  tropical  regions. 

1.  H.  er6cta,  L.  (H.  HinstrrA,  Covillk.)  Common  Stab  Grass.  A 
pretty  little  plant,  of  dry  soils  in  open  woods  and  meadows  throughout 
our  area,  with  linear,  grass-like,  hairjr  leaves  6'  to  12'  long,  and  2  or  3 
slender,  hairy  scapes  3'  to  6'  high,  each  bearing  3  or  4  umbelled,  star- 
like, yellow  flowers  6"  to  9"  wide,  segments  oval  or  narrowly  oblong, 
with  a  small,  awl-shaped  bract  at  the  base  of  each  pedicel.    May  to  Aug. 

2.  H.  juncea,  Smith.  (U.  filif6lia,  Ell.)  A  plant,  found  in  low, 
pine  barrens  of  Ga.,  Fla.,  and  westward,  similar  to  No.  1,  but  with  filiform, 
channeled  leaves  8*  to  12'  long,  sparingly  hairy,  and  1  or  2  yellow  flowers 
9"  to  12"  wide,  on  1  to  8  slender  scapes,  downy  toward  the  top.  March, 
April. 

Order  83.    IRIDACEJB— Iris  Family 

Perennial  herbs,  with  rootstocks,  conns,  or  bulbs,  or  tu- 
berous or  fibrous  roots,  erect,  narrow,  often  2-ranked,  equi- 
tant  leaves,  and  regular  or  irregular,  perfect,  showy  flowers 
subtended  by  2  or  more  spathaceous  bracts.  Perianth 
tube  adherent  to  the  3-celled  ovary ;  segments  of  limb 
petal-like,  usually  in  2  sets,"  convolute  in  bud,  withering- 
persistent.  Stamens  3,  alternate  with  the  inner  perianth 
segments ;  anthers  extrorse.  Style  1,  usually  3-cleft. 
Stigmas  8.  Capsule  3-celled,  3-valved,  loculicidal.  Seeds 
many,  with  fleshy  or  hard  albumen.     Embryo  straight* 

More  than  50  genera  and  about  1000  species,  widely  distributed. 

Key  to  Genera 

a.  Flowers  regular,    (b) 

b.  Outer  segments  of  perlantb  larger  than  the  Inner,    (o) 

o.  Stamens  distinct.    Style  branches  petalold IRIS     I 

c.  Stamens  distinct.  Style  branches  slender  .  .  IfBMlSTYLIS  # 
o.  Stamens  monadelphous.    Petals  fiddle-shaped        .       .       .      TIGRfDIA    # 

b.  Outer  segments  of  perianth  similar  to  the  inner,    (d) 

d.  Stamens  distinct  Tube  long,  partly  underground  .  •  CROCUS  # 
d.  Stamens  distinct.  Tube  short  or  none  ....  BBLAMCANDA  # 
d.  Stamens  monadelphous.    Flowers  blue,  small        .       .  8I8YRHTCHIUM  II 

a.  Flowers  irregular GLADIOLUS    # 

•  See  floras  of  Gray,  Wood,  Brltton,  etc. 

I.  IRIS,  L.  Flower-de-luce  or  Fleur-de-lis.  Perennial 
herbs,  with  creeping  or  horizontal,  often  tuberous  rootstocks, 
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erect,  simple  or  branched  stems,  linear  or  sword-shaped  leaves, 
and  large,  showy  flowers.  Perianth  tube  prolonged  beyond 
the  ovary ;  limb  6-parted,  the  3  outer  segments  reflezed  or 
spreading,  usually  larger  than  the  3  inner,  erect  ones.  Sta- 
mens distinct,  the  linear  or  oblong  anthers  covered  by  the  3 
arching,  petaloid  branches  of  the^style,  which  bear  the  stigmas 
beneath  their  usually  2-lobed  tips.  Capsule  oval  or  oblong, 
3  to  6-angled  or  -lobed,  usually  coriaceous.  Seeds  flattened 
above  and  below  in  1  or  2  vertical  rows  in  each  celL 

More  than  100  species  are  recognized,  qjofltljr  of  north  temperate  region*,  and  man/  of 
these  are  cultivated  in  numberless  varieties. 

Tall  native  species •••        Ho*.  1,  S 

Dwarf  native  species ••        Voa.8,4 

Dwarf  exotic  species No,  6 

1.  I.  versicolor,  L.  Common  Blub  Flag.  A  plant,  found  In  swamps 
and  wet  grounds  from  Canada  to  Fla.  and  Ark.,  with  a  large,  horizontal 
rootstock,  stout,  leafy  stem,  terete  or  sometimes  angled  on  one  side, 
2°  to  3°  high,  often  branching  above,  erect,  sword-shaped,  somewhat 
glaucous  leaves  1°  to  2°  long,  6"  to  12"  wide,  sheathing  at  the  base,  and 
terminal,  single  or  clustered,  violet-blue,  purple- veined  flowers,  variegated 
with  green,  yellow,  and  white,  2'  to  3'  long.  Outer  perianth  segments 
spatulate,  2'  to  3'  long,  beardless  and  crestless ;  the  inner  erect,  shorter 
and  narrower;  tube  funnel-shaped,  shorter  than  the  obtusely  3-angled 
ovary.  Style  branches  purple  or  violet,  bifid  at  the  end.  Capsule  oblong, 
with  rounded  angles.  Seeds  usually  in  2  rows  in  each  cell.  April  to 
July. 

2.  I.  hexagons,  Walt.  Southern  Blub  Flag.  A  plant,  growing  in 
swamps  and  pools  from  N.C.  to  Ky.  and  Mo.  south  to  Fla.  and  Tex.,  with 
simple,  terete,  leafy  stem,  2°  to  3°  high,  linearis  word-shaped,  bright  green, 
not  glaucous  leaves,  the  lower  often  longer  than  the  stem,  and  solitary, 
sessile  flowers,  in  the  upper  axils  and  terminal,  similar  to  those  of  No.  1, 
but  larger ;  the  outer  perianth  segments  often  4'  long,  and  the  tube  longer 
than  the  ovary  with  its  3,  deeply  furrowed  angles.  Capsules  oblong, 
6-angled,  whence  the  specific  name.  Seeds  in  2  rows  in  each  cell.  April, 
May. 

3.  I.  Terns,  L.  Dwarf  Iris.  A  plant,  growing  on  wooded  hillsides 
from  southern  Pa.  to  Ky.,  Ga.,  and  Ala.,  with  a  slender  rootstock,  stem  or 
scape  3'  to  6'  high,  sheathed  with  colored  bracts,  linear,  slightly  glaucous, 
grass-like  leaves  longer  than  the  stem,  and  a  solitary  violet  or  blue  flower. 
Tube  of  the  perianth  filiform,  2;  long,  about  the  length  of  the  oblong- 
obovate,  obtuse,  outer  segments,  which  are  beardless  and  crestless,  but 
marked  with  an  oblong,  orange,  or  yellow,  spotted  stripe.     March,  April. 

4.  I.  crista ta,  Ait.  Crested  Dwarf  Iris.  A  plant,  growing  along 
streams,  on  hillsides,  and  in  pine  barrens  from  Md.  to  southern  Ohio  and 
Ind.  south  to  Ga.,  Tenn.,  and  Mo.,  with  slender,  creeping,  tuberous- 
thickened  rootstock,  stem  3'  to  5'  high,  bright  green,  lanceolate  leaves 
4'  to  9'  long,  and  1  to  3  light  blue  flowers.  Perianth  tube  filiform,  2f 
long,  longer  than  the  obovate,  short-clawed  segments  or  the  spathe. 
Outer  segments  obtuse,  entire,  yellow,  each  with  a  triple,  wavy,  longi- 
tudinal crest  in  lieu  of  a  beard ;  inner  segments  narrower.  Ovary  and 
capsule  acutely  3-angled.     April,  May. 

5.  I.  pumila,  L.  Dwarf  Garden  Iris.  A  European  plant,  used 
for  borders  in  gardens,  with  a  thick  rootstock,  stem  or  scape  3'  to  6'  high, 
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broad,  sword-shaped  leaves  about  as  long,  and  a  solitary,  lilac-purple 
flower.  Outer  segments  of  perianth  with  a  dense,  white  beard  running 
down  the  claw.     April,  May. 

II.  SISYRINCHIUM,  L.  Low,  tufted,  slender  perennials, 
with  fibrous  roots,  linear,  grass-like  leaves,  all  radical  or  clus- 
tered at  the  base  of  the  scape-like,  2-edged,  or  2-winged  stems, 
which  bear  2  to  5  blue  or  yellow  flowers  in  terminal  umbels 
subtended  by  a  pair  of  spathe-like  bracts.  Perianth  deeply 
6-parted,  the  segments  equal  or  nearly  so,  spreading,  oblong 
or  obovate.  Stamens  inserted  on  the  base  of  the  perianth; 
filaments  more  or  less  united.  Style  branches  or  stigmas  3, 
thread-like,  alternate  with  the  stamens.  Capsule  globose  to 
turbinate,  3-angled. 

About  65  species,  all  American. 

jL  8.  incept,  Cav.  (S.  BbrmuoiAnum,  L.)  Blub-btbd  Grass.  An 
interesting  little  plant,  common  in  grassy  places,  wet  or  dry,  from  Mass. 
to  Fla.  and  La.,  with  a  2-winged  scape  6'  to  12'  high,  either  simple  or 
forking  near  the  top  into  two  unequal  branches  subtended  by  a  conspicu- 
ous, leaf-like  bract,  and  1  or  2  terminal,  umbelled  clusters  of  2  to  6  blue, 
purplish,  or,  in  some  western  forms  white  flowers  with  a  yellow  center. 
Bracts  of  spathe  unequal.  Perianth  se^iuents  bristle-pointed.  Filaments 
united.    June,  July. 

2.  8.  angustifolium,  Mill.  (S.  mucronAtum,  Mz.)  A  plant  similar 
to  the  preceding  in  habitat  and  general  features,  ranging  from  Canada  to 
Va.  and  Kan.,  differing  mainly  in  having  the  scapes  merely  2-edged,  not 
2~tcinged,  and  nearly  always  simple,  bearing  but  a  single  cluster  of  flowers, 
with  very  unequal  bracts,  colored,  the  outer  one  longer  than  the  flowers, 
and  the  leaves  very  narrow  and  almost  setaceously  pointed.    May  to  Aug. 


Order  84.    SHILACEJB  —  Smilax  Family 

Herbs  or  shrubs,  with  alternate,  ribbed,  netted-veined 
leaves,  and  small,  dioecious  flowers  in  axillary  umbels. 
Perianth  free  from  the  ovary,  regular,  6-parted,  with  usu- 
ally 6  distinct  stamens,  inserted  in  the  base  of  the  seg- 
ments. Anthers  apparently  1-celled.  Ovary  8-celled; 
1  or  2  ovules  in  each  cell.  Stigmas  mostly  8,  sessile. 
Fruit  a  8-celled,  1  to  6-seeded,  globose  berry.  Seeds 
orthotropous.  Embryo  minute,  in  copious,  horny  al- 
bumen. 

Embraces  8  genera  and  about  800  specie*  of  warm  and  temperate  regions ;  a  subfamily 
of  Liliaw,  according  to  some  botanists, 

L  SMILAX,  L.  Herbs  or  shrubs,  mostly  climbing  by  stipn- 
lar  tendrils,  often  prickly,  with  entire,  palmately  3  to  9-ribbed, 
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petioled  leaves,  and  green  or  yellowish,  dioecious  flowers  in 
axillary,  stalked  umbels.  Perianth  of  6  similar,  sepal-like, 
spreading,  deciduous  segments.  Stamens  in  sterile  flowers  6, 
shorter  than  the  segments  of  the  perianth ;  in  fertile  flowers 
none,  or  mere  filaments.  Ovary  3-celled,  rarely  1-celled.  Fruit, 
etc.,  as  in  the  family. 

About  190  species,  widely  distributed,  mostly  in  tropical  America  and  Asia.  The  root- 
stocks  of  several  tropical  American  species,  especially  8.  offioindUe,  furnish  the  sarsaparflla 
of  the  shops.    Our  species  are  generally  known  as  Greenbrier*. 

1.  8.  rotnndifMia,  L.  Common  Greenbrier.  Cat  Brier.  Horsr 
Brier.  A  strong,  woody  vine,  in  moist  thickets  throughout  our  area, 
with  yellowish-green,  glabrous,  flezuous,  terete  stem,  10°  to  40°  long,  the 
branchlets  often  4-angled,  armed  with  stout,  scattered  prickles,  straight 
or  slightly  curved,  sometimes  none,  roundish-ovate,  acute  or  acuminate, 
6  to  7- veined,  short-petioled  leaves,  round  or  subcordate  at  base,  glabrous, 
green  on  both  sides,  2'  to  4'  long,  and  small,  greenish  flowers  in  umbels, 
on  flattened  pedicels  about  as  long  as  the  petioles.  Berries  blue-black, 
glaucous,  mostly  1-seeded,  about  3"  in  diameter.  Very  variable,  becom- 
ing, especially  in  the  west,  Var.  quadrangularis,  Gray,  with  4-angled 
branches.    April  to  June. 

2.  S.  lanceolate,  L.  Lance-leaved  Greenbrier.  A  stout,  high- 
climbing  vine,  in  rich  woods  and  on  borders  of  swamps  from  Va.  to  Ark. 
south  to  Fla.  and  Tex.,  with  glabrous,  terete,  woody  stem,  prickly  below, 
but  mostly  unarmed,  thinnisb,  deciduous  or  evergreen,  lanceolate  to 
lance-ovate,  acute  or  acuminate,  5-ribbed  leaves  2'  to  4'  long,  narrowed 
at  base  to  a  very  short  petiole,  shining  above,  paler  beneath,  and  many- 
flowered  umbels  on  very  short,  terete  peduncles.  Berries  1  to  3-eeeded, 
dull  red  until  ripe,  then  black*    Roots  tuberous.    June  to  Aug. 


Order  85.    TRILLIACEJB — Trillium  Family 

Herbs,  with  tuber-like  rootstocks,  simple  stems,  whorled 
leaves,  and  perfect,  terminal,  solitary  or  few,  mostly  3- 
parted  flowers.  Stamens  6  to  10.  Ovary  free,  3  to  5- 
celled.     Fruit  a  berry. 

A  small  family,  usually  included  In  IAllacem,  consisting  of  4  genera  and  about  90  tpeeJas, 
belonging  to  temperate  regions  of  Europe,  Asia,  and  North  America. 

Key  to  Genera 

a.  Leaves  In  1  whorl.    Sepals  green,  petals  eolored TRILLIUM      I 

a.  Leaves  in  2  whorls.    Sepals  and  petals  alike MSDSOLA    II 

I.  TRILLIUM,  L.  Trillium.  Small,  perennial  herbs,  with 
a  short  rootstock,  simple,  naked  stem  terminating  in  a  whorl 
of  3  large,  usually  broad,  netted-veined  leaves,  and  a  soli- 
tary, peduncled  or  sessile,  bractless  flower  blooming  in  spring. 
Perianth  in  2  distinct  series;  the  outer  of  3  green,  persistent, 
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spreading,  or  reflexed  sepals ;  the  inner  of  3  white,  pink,  pur- 
plish, or  sometimes  greenish  petals,  deciduous  or  withering. 
Stamens  6,  with  linear,  adnate,  mostly  introrse  anthers  on 
short  filaments,  the  cells  dehiscent  on  the  margin.  Ovary 
free,  sessile,  3  to  6-angled,  3-celled.  Stigmas  3,  mostly  sessile, 
spreading  or  recurved,  stigmatic  on  the  inner  side.  Berry 
ovoid  or  globose,  3-celled,  usually  6-angled,  -lobed,  or  -winged, 
many-seeded,  red  or  purple. 

More  than  20  species  are  recognized  in  North  America  and  Asia,  known  generally  as  Woks* 
robin,  Indian  Shamrock,  Thrse-leaved  Nightshade,  or  distinctively,  Trillium 
a.  Flowers  sessile,  petals  dark  purple,  erect ;  sepals  spreading        •       •       •       .      No.  1 
a.  Flowers  sessile,  petals  dark  purple,  erect ;  sepals  reflexed  .       .       .       .       .      No.  2 
a.  Flowers  pednncled,  raised  above  the  leaves,    (b) 

b.  Leaves  petioled,  ovate  or  oval,  obtuse     ....•.,.      No.  8 

b.  Leaves  petioled,  ovate,  acuminate No.  4 

b.  Leaves  sessile,  rhomboldal,  nearly  as  broad  as  long  ....  Nos.  0,  6 
a.  Flowers  peduncled,  deflexed  beneath  the  leaves No.  7 

1.  T.  sessile,  L.  Sessile-flowered  Trillium.  A  small  plant,  in 
moist  woods  from  Pa.  to  Minn,  south  to  Fla.,  Miss.,  and  Ark.,  with  a 
slender  stem,  6'  to  12'  high,  rhombic-ovate,  acute,  sessile,  often  purplish- 
spotted  or  -blotched  leaves  2'  to  3'  long,  a  sessile  flower,  ovate-lanceolate 
or  lanceolate,  acute,  erect  or  spreading  sepals  8"  to  12^  long,  and  erect  to 
spreading,  sessile,  lanceolate,  dark  or  dull  purple  or  greenish  petals  longer 
than  the  sepals.  Connective  of  the  anthers  broad  and  produced  beyond 
the  cells.     Fruit  globose,  6-angled,  about  0"  long.     April,  May. 

2.  T.  recunratum,  Beck.  Prairie  Trillium.  A  small  plant,  allied 
to  No.  1,  in  rich,  shady  woods  and  thickets  from  Ohio  and  Ind.  to  Minn, 
south  to  Miss,  and  La.,  with  rather  thick  stem,  8'  to  10'  high,  ovate,  oval, 
or  obovate,  acute  leaves  2'  to  4'  long,  narrowed  to  the  base,  and  a  distinct 
petiole,  a  sessile  flower,  lanceolate,  acuminate,  reflexed  sepals  about  V 
long,  and  erect,  oblong-lanceolate,  clawed,  dark  purple  petals  about  as 
long  as  the  sepals.  Connective  of  the  anther  cells  as  in  No.  1.  Fruit 
ovoid,  6-winged,  about  9"  long.      April,  May. 

3.  T.  nivale,  Riddell.  Snowt  or  Dwarf  White  Trillium.  A 
very  small  plant,  in  rich  woods  or  in  dry  fields  from  western  Pa.  to  Wis., 
Iowa,  Minn.,  and  Ky.,  with  stem  2'  to  4'  high,  oval  or  ovate,  obtuse,  dis- 
tinctly and  abruptly  petioled  leaves  1'  to  2'  long,  an  erect  or  inclined 
peduncle  6"  to  12"  long,  oblong  or  oval,  obtuse,  white  petals  about  as 
long  as  the  peduncle  and  longer  than  the  erect  to  spreading  sepals.  Con- 
nective not  produced  beyond  the  anther  cells :  this  feature  belongs  also 
to  all  the  succeeding  species.  Berry  depressed-globose,  3-lobed,  6"  in 
diameter.    April. 

4.  T.  erythrocarpum,  Mx.  (T.  pIctum,  Ph.)  Painted  Trillium. 
Smiling  Wake-robin.  A  handsome  plant,  in  cold  or  damp  woods  from 
Me.  to  Wis.  south  to  Ga.  and  Mo.,  with  a  slender  stem,  8'  to  W  high, 
broadly  ovate,  long-acuminate,  petioled  leaves  3'  to  0'  long,  an  erect  or 
nearly  erect  peduncle  1'  to  2'  long,  lanceolate,  acuminate  sepals  9"  to  15" 
long,  and  ovate  or  ovate-lanceolate,  acute,  widely  spreading,  wavy-edged, 
white  petals,  much  longer  than  the  sepals  and  painted  with  purple  lines 
at  the  base.  Berry  broadly  ovoid,  obtuse,  and  obtusely  3-lobed,  7"  to  9" 
long,  bright  red,  shining.    May. 

5.  T.  grandiflbrum,  Salisb.  Large-flowered  Trillium.  A  hand- 
some plant,  in  rich  woods  from  Vt  to  Minn,  south  to  N.C.  and  Mo.,  with 
usually  a  stout  stem,  8'  to  18'  high,  broadly  rhomboid-ovate,  subsessile, 
abruptly  acuminate  leaves  2'  to  6'  long,  an  erect  or  inclined  peduncle 
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2'  to  3'  long,  lanceolate,  acute,  spreading  sepals  lf  to  2f  long,  and  erect  to 
spreading,  broadly  oblanceolate  or  obovate,  white  varying  to  pink  petals 
18"  to  30"  long.  Berry  globose,  somewhat  6-lobed,  6"  to  12"  long,  black 
when  mature.    May. 

6.  T.  erectum,  L.  Ill-scented  Trillium.  Bath  Flower.  A  con- 
spicuous plant,  in  woods  from  Me.  to  Minn,  south  to  N.C.,  Tenn.,  and 
Mo.,  with  a  stout  stem;  KV  to  14'  high,  rhomboidal,  short-acuminate,  ses- 
sile leaves  3'  to  5'  long,  an  erect,  inclined,  or  declinate  peduncle  1'  to  3' 
long,  lanceolate,  acuminate,  spreading  sepals  6"  to  18"  long,  and  ovate, 
acute,  dusky  purple,  pinkish,  green,  or  often  white  petals  about  as  long 
as  the  sepals.  Stamens  as  long  as  or  longer  than  the  spreading,  recurved 
stigmas.  Berry  ovoid,  slightly  0-lobed,  10"  to  12"  long,  reddish.  April, 
May. 

7.  T.  cernuum,  L.  Nodding  or  Drooping  Trillium.  A  plant, 
found  in  damp  and  rich  woods  from  Me.  to  Minn,  south  to  Ga.  and  Mo., 
with  tall,  slender  stem,  12'  to  20*  high,  leaves  somewhat  similar  to  those 
of  No.  6,  but  petioled,  and  3'  to  6'  long,  the  peduncle,  decnrved  beneath 
the  leaves,  as  long  as  the  pendent  flower,  the  sepals  lanceolate,  6"  to  12" 
long,  recurved,  and  the  petals  ovate-lanceolate,  wavy,  recurved  to  spread- 
ing, white  or  pink,  and  about  as  long  as  the  sepals.  Berry  ovoid,  8"  to 
10"  long,  reddish-purple,  drooping.    April  to  June. 

II.  MEDEOLA,  L.  Indian  Cucumber  Eoot.  A  perennial 
herb,  with  a  slender,  erect,  simple  stem,  1°  to  2°  high,  clothed 
when  young  with  loose,  deciduous,  cottony  wool,  and  in  the 
flowering  plants  bearing  2  whorls  of  parallel-ribbed,  netted- 
veined,  entire  leaves;  those  of  the  lower  whorl,  above  the 
middle  of  the  stem,  5  to  9,  obovate-lanceolate,  acuminate,  ses- 
sile, and  3'  to  4'  long ;  those  of  the  other,  at  the  top,  usually  3, 
much  smaller,  ovate,  and  involucrate  to  a  sessile  umbel  of 

2  to  5,  small,  greenish-yellow  flowers  on  curving  pedicels. 
The  flowerless  plants,  6'  to  10'  high,  terminate  in  the  single, 
larger  whorl.  The  horizontal,  clean,  white,  fleshy,  crisp  root- 
stock  1'  to  2'  long,  with  numerous  fibrous  roots,  has  a  decided 
cucumber-like  flavor.  Perianth  of  6  similar,  oblong,  petaloid, 
recurved  segments.  Stamens  6  with  slender  filaments.  Styles 
3,  long,  thread-like,  diverging,  recurved,  reddish-brown,  stig- 
matic  on  the  upper  side.    Berries  globose,  dark  purple,  3-celled, 

3  to  6-seeded,  on  erect  pedicels.  A  monotypic  genus  of  eastern 
North  America. 

1.  M.  Virginian*,  L.  A  handsome,  symmetrical  plant,  common  in 
rich,  moist  woods  from  Me.  to  Minn,  south  to  Fla.  and  Tenn.    June. 

Order  86.     LILIACEJB  —  Lily  Family 

Herbs,  with  simple  scapes  or  leafy  stems,  from  bulbous, 
rhizomatous,  or  fibrous  roots,  parallel-veined  or  ribbed 
leaves,  and  regular,  mostly  perfect  flowers.     Perianth  free 
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from  the  ovary,  of  6,  rarely  4,  similarly  and  mostly  highly 
colored,  distinct,  nearly  distinct,  or  sometimes  united  seg- 
ments, with  as  many  stamens  at  their  bases  or  hypogynous. 
Anthers  mostly  introrse.  Styles  wholly,  or  rarely  partly, 
united.  Stigmas  3-lobed  or  capitate.  Ovary  superior,  8- 
celled,  rarely  2-celled.  Fruit  a  loculicidal  capsule  or  a 
berry.     Seeds  few  or  many,  with  fleshy  albumen. 

About  140  genu*  and  more  than  1600  species,  widely  distributed. 

Key  to  Genera 

I  I.    Plants  uHthstyU6nttretfru4t  a  capsuU  awl  rortbutbou*.    (a)  > 

a.  Stem  scape-like,  1-flowered.    (b) 
a.  Stem  leafy  above  as  well  as  below,    (o) 
a.  Stem  scape-Uke,  many-flowered,    (d) 

b.  Flowers  nodding,  with  2  sheathing  leaves  .     ERTTHRONIUM  I 

b.  Flowers  erect,  with  2  or  more  sheathing  leaves       .  .    TULIP  A  II 

c  Perianth  segments  with  a  linear  groove  at  the  base       •  .    LILIUM        III 

«.  Perianth  segments  with  a  roundish  cavity  at  the  base   .        FRITILLARIA        IV 
d.  Perianth  segments  distinct,  not  forming  a  tube,    (e) 
d.  Perianth  segments  united,  forming  a  tube,    (f) 

©.  Flowers  blue,  in  a  simple  raceme       ....      CAMAS8IA  V 

«.  Flowers  white  or  yellow,  in  a  corymb  .  ORHITHOpALUM         YI 

«•  Flowers  in  an  umbel ALLIUM  # 

f.  Perianth  limb  revolute,  as  long  as  the  tube  •        HTACIKTHUS       YII 

f.  Perianth  limb  spreading  or  erect,  much  shorter  than  the  tube     MUSCARI     VIII 
|  II.    Plants  with  style  and  fruit  as  in  $  I,  and  root  a 
rhisome,  or  the  stem  a  eaudem.    (g) 
g.  Perianth  segments  distinct.    Flowers  panicled.    Stem  a  caudex  .     YUCCA        IX 
g.  Perianth  segments  more  or  less  united  into  a  tube,    (b) 

h.  Flowers  white  to  blue.    Leaves  broad      .*....  PUWKLA  X 

h.  Flowers  yellow.    Leaves  narrow      ....    HBMBR0CALLI8         XI 
|  III.    Plants  with  style  entire,  fruit  a  berry %  and  the  root 
a  rhizome  or  fibrous.    (1) 
L  Perianth  segments  united.    Flowers  greenish,  axillary       POLYGOKATUM      XII 
i.  Perianth  segmenU  united.    Flowers  white,  on  a  scape         CONVALLARIA     XIII 
L  Perianth  segments  separate,    (k) 

k.  Stemless.    Scape  bearing  an  umbel.    Berries  blue  CLUfTftNIA  # 

k.  Stem  leafy,  bearing  a  terminal,  leafless,  white  cluster.    (1) 
k.  Stem  leafy,  bearing  the  flowers  solitary  or  In  pairs,    (m) 

L  Flowers  6-parted SMILACUf  A     XIV 

1.  Flowers  4-parted MAIANTHBMUM       XV 

m.  Stems  much  branched,  with  filiform  leaves    .  .  ASPABA0U8  # 

m.  Stems  forking,  with  oval  leaves,    (n) 
n.  Flowers  axillary.    Berry  many-seeded    ....        8TRBPT0PUS  # 

n.  Flowers  terminal.    Berry  8  to  6-seeded PR08ARTB8  # 

|  IV.    Plants  with  style  deleft  or  S-parted.    Fruit  a  capsule,    (o) 

o.  Leaves  perfoliate.    Pod  truncate,  8-lobed       ....      UVULAKIA     XVI 
o.  Leaves  sessile.    Pod  acutish  at  each  end,  8-wlnged       .  OAKBSIA    XVII 

*  See  roller  floras  of  Gray,  Wood,  Brltton,  etc 

I.  ERTTHRONIUM,  L.  Low  herbs,  with  a  deep  corm,  a 
slender,  scape-like,  simple  stem,  bearing  2  shining,  unequal 
leaves  tapering  into  petioles,  which  sheathe  it  near  the  ground 
as  if  radical,  or  in  flowerless  plants  only  one,  and  large,  nod- 
ding terminal  flowers,  solitary  in  our  species,  several  in  some 
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western  ones.  Perianth  bell-shaped,  with  6  distinct,  recurved, 
lanceolate  or  oblanceolate,  deciduous  segments,  the  3  inner  ones 
usually  with  a  short  tooth  on  each  side  of  the  erect  base  and  a 
groove  in  the  middle.  Stamens  6,  shorter  than  the  segments. 
Anthers  oblong-linear,  erect.  Style  filiform,  thickened  at  the 
top,  3-lobed  or  3-clef t  Capsule  obovoid,  3-celled.  Seeds  several 
or  many. 

About  18  species  are  known,  4  of  the  Old  World,  Including  the  Aslatlo  end  European, 
E.  D&n*-CouUt  the  true  Dog't-tootH  Violet,  4  of  eastern  North  America,  and  the  rest  of 
the  Rocky  Mountains  and  of  northwestern  North  America. 

1.  B^  Americanum,  Kbr.  Yellow  Erythronium  or  Addrr's 
Tongue.  A  common,  perennial  herb,  often  growing  in  patches,  especially 
the  flowerless,  1 -leaved  ones,  in  moist,  rich  woods  and  thickets  from  Me. 
to  Minn,  south  to  Fla.  and  Ark.,  with  a  pair  of  elliptic-lanceolate,  acute, 
pale  green,  mottled  leaves  4'  to  6'  long,  one  much  wider  than  the  other, 
and  a  slender  scape  4'  to  6'  high,  bearing  a  single,  nodding,  yellow  Jlower, 
the  recurved,  spreading  segments  about  1'  long,  and  the  8  inner  ones  2- 
toothed  at  the  base.  Style  club-shaped;  stigma  obscurely  Z-lobed.  The 
ovoid  conn  is  often  6'  beneath  the  surface.    March  to  May. 

2.  E.  Albidum,  Nutt.  White  Erythronium  or  Adder's  Tongue.  A 
similar  plant  to  No.  1,  of  like  habitat  and  ranging  from  N.Y.  and  N.J.  to 
Minn,  and  Mo.  south  to  Ga.,  Term.,  and  Tex.,  with  the  leaves  obtuse  and  less 
or  not  at  all  mottled,  the  perianth  segments  white,  pinkish,  or  sometimes 
purplish,  the  3  inner  ones  toothless  at  base,  and  the  style  slender,  with  3 
distinct,  spreading  stigmas.    March  to  May. 

II.  TULIPA,  Tourn.  Tulip.  Ornamental,  Old  World 
herbs,  with  coated  bulbs,  simple  stems,  2-leaved  or  few-leaved 
at  or  near  the  base,  naked  above,  usually  1-flowered,  rarely  2 
to  4,  at  the  top.  Perianth  bell-shaped,  mostly  erect,  deciduous, 
with  6  distinct  segments  destitute  of  nectaries,  often  spotted 
inside  near  the  base.  Stamens  6,  hypogynous,  shorter  than  the 
perianth;  anthers  erect.  Stigma  sessile  or  nearly  so.  Capsule 
3-celled.     Seeds  many,  flat. 

More  than  60  species  are  recognized,  about  half  of  them  in  ornamental  cultivation. 

1.  T.  Gesneriana,  L.  Common  Tulip.  The  assumed  original  of  the 
most  common  garden  forms,  with  erect  stem,  6'  to  24'  high,  8  to  6  lanceo- 
late or  ovate-lanceolate,  glaucous,  usually  wavy  leaves,  and  a  solitary, 
terminal,  erect,  bell-shaped,  scentless,  red  flower,  24"  to  30"  long,  the 
segments  broadly  rounded  at  the  apex  and  obscurely  blotched  at  the  base. 
The  varieties  in  color,  marking,  etc.,  are  endless,  more  than  700,  accord- 
ing to  Wood's  Class  Book  of  Botany,  having  been  described  more  than 
40  years  ago  in  florists1  catalogues.  The  native  country  is  uncertain, 
Persia  and  Asia  Minor  being  named  by  some  authorities.  It  was  intro- 
duced from  Turkish  gardens  in  1564.     May,  June. 

III.  LILIUM,  L.  Lilt.  Herbs,  with  mostly  scaly  bulbs,  tall, 
erect,  simple  stems,  rarely  branched  at  the  top,  alternate,  scat- 
tered or  whorled,  sessile,  usually  narrow  leaves,  and  one  or 
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several,  large2  handsome,  erect,  nodding  or  drooping  flowers. 
Perianth  funnel-shaped  or.  bell-shaped,  colored,  deciduous,  of  6 
distinct  segments,  each  bearing  a  longitudinal  honey  groove  at 
the  erect  base  and  spreading  or  curving  outward  toward  the 
top.  Stamens  6,  shorter  than  the  style,  hypogynous  or  adher- 
ing slightly  to  the  segments.  Anthers  linear,  versatile,  the 
cells  opening  lengthwise.  Style  long,  somewhat  club-shaped; 
stigma  3-lobed.  Capsule  oblong  or  obovoid,  subtriangular,  3- 
celled.  Seeds  many,  flattened  above  and  beneath,  packed  in 
2  rows  in  each  celL 

About  45  species  are  known,  confined  to  north  temperate  regions  and  the  mountains  of 
subtropical  Asia. 

a.  Flowers  orange,  red,  or  yellow.    Native  species,    (b) 

b.  Flowers  erect Nos.  1,  8 

b.  Flowers  nodding Nos.  8,  4,  0 

a.  Flowers  orange  or  red,  with  bnlblets  in  upper  leaf  axils.    Cultivated         •  Nos.  6,  7 

».  Flowers  white.    Cultivated Nos.  8,  9 

1.  L.  Philadllphicum,  L.  Philadelphia,  Wood,  or  Wild  Orangb- 
red  Lily.  A  showy  plant,  in  dry  woods  and  fields  from  New  Eng.  to 
Minn,  south  to  N.C.  and  Mo.,  with  a  bulb,  1'  iivdiameter,  of  a  few,  thick, 
fleshy,  jointed  scales,  a  smooth,  terete,  simple  stem,  15'  to  30*  high,  nearly 
naked  below,  linear-lanceolate,  acute,  1-veined,  scattered,  and  wborled 
leaves  2'  to  3'  long,  and  usually  1,  erect,  terminal,  open,  bell-shaped 
flower  or  sometimes  an  umbel  of  2  to  4.  Segments  lance-ovate,  obtuse  or 
acutish,  2'  to  3'  long,  on  distinct,  erect  to  spreading  claws  6"  long,  orange- 
red,  with  darker  spots  toward  the  center.  Lower  leaves  usually  scattered, 
upper  ones  in  1  to  3  whorls  of  3  to  6.  Capsule  obovoid,  1'  to  2'  high. 
Seeds  narrowly  winged.    June,  July. 

2.  L.  Catesbsei,  Walt.  Catesby's  Lily.  A  somewhat  similar  plant 
to  No.  1,  in  low  or  damp  pine  barrens  from  Md.  (?)  or  N.C.  to  Ky.  and 
Mo.  south  to  Fla.  and  Ala.,  with  thin,  narrow,  bulb  scales  bearing  nar- 
rowly linear  often  caducous  leaves  2'  to  4'  long,  a  simple  stem  18'  to  30* 
high,  linear-lanceolate,  erect,  scattered  leaves  1'  to  2'  long,  and  a  single, 
terminal,  open-bell-shaped,  scarlet  flower,  variegated  with  yellow  and 
purple,  the  segments  ovate-lanceolate,  wavy-margined,  on  slender  claws 
1'  long,  and  tapering  to  a  long,  reflexed  acuminatum.  Capsule  oblong. 
July,  Aug. 

3.  L.  suplrbum,  L.  American  Turk's-cap  Lily.  A  stately  and 
handsome  plant,  common  in  meadows,  marshes,  and  rich,  low  grounds 
from  Me.  to  Minn,  south  to  Ga.  and  Mo.,  with  a  globose  bulb,  1'  to  2'  in 
diameter,  of  thick,  ovate,  white  scales,  and  sending  out  scaly  rhizomes, 
an  erect  stem,  4°  to  6°  high,  lanceolate  or  linear-lanceolate,  acuminate, 
&-nervedt  smooth  leaves  2'  to  3'  long,  the  lower  in  whorls  of  3  to  8,  the 
upper  scattered,  and  3  to  20  or  more,  long-peduncled,  nodding,  bright 
orange,  orange-yellow,  or  rarely  red,  purple-spotted  flowers  with  re  volute 
segments,  the  flowers  when  numerous  forming  a  large  pyramidal  raceme. 
Segments  of  perianth  sessile,  linear-lanceolate,  2'  to  4'  long,  and  strongly 
revolute.    July,  Aug. 

4.  L.  Carolinianum,  Mx.  Carolina  Lily.  A  plant,  of  strangely 
various  habitat,  in  dry  woods  or  in  swamps,  from  Va.  to  Fla.  and  La., 
similar  to  No.  3,  with  rhizomatous,  scaly  bulb,  but  with  stem  2°  to  3° 
high,  the  leaves  1-nerved,  oblanceolate  or  obovate,  short-acuminate,  taper- 
ing to  a  slender  base,  in  whorls  of  about  6  above,  or  often  all  scattered, 
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and  usually  a  solitary,  long-peduncled,  nodding,  deep  yellow,  purple- 
spotted  flower,  the  segments  3'  to  4'  long,  sessile,  strongly  recurved  but 
not  revolute.    Flowers  sometimes  2  or  3.  '  July,  Aug. 

5.  L.  Canadense,  L.  Wild  Ybllow  Lilt.  A  handsome  plant,  grow- 
ing in  swampe  and  moist  meadows  and  fields  from  Me.  to  Minn,  south  to 
Ga.,  Ala.,  and  Mo.,  with  a  bulb  similar  to  that  of  No.  3,  a  stem  2°  to  4° 
high,  lanceolate  or  oblanceolate,  acuminate,  3-nerved  leaves  2'  to  4'  long, 
mostly  in  remote  whorls  of  4  to  6,  rough  on  the  margin  and  rough  or 
hairy  on  the  nerves  beneath,  often  a  few  scattered  ones  below,  and  1  to  3, 
sometimes  7  to  20,  terminal,  long-peduncled,  nodding,  yellow  or  orange, 
usually  purple-spotted  flowers,  with  sessile,  spreading  and  recurved,  but 
not  revolute  segments.    June,  July. 

6.  L.  tigiinum,  Kbr.  Tiger-spotted  Lilt.  A  plant  from  China  and 
Japan,  common  in  gardens  and  somewhat  escaped  in  Me.  and  Mass.,  with 
a  globose,  solitary,  scaly,  perennial  bulb,  a  stout,  purple  or  blackish  stem, 
2°  to  6°  high,  whitish-pubescent  or  cobwebby  above,  dark,  glossy  green, 
6  to  7-nerved,  scattered,  lanceolate  leaves  4'  to  6'  long,  or  the  shorter, 
upper  ones  cordate-ovate  and  bearing  bulblets  in  their  axils,  and  a  wide 
raceme  of  5  to  20  or  more  nodding,  dark  orange,  purplish-spotted  flowers 
with  revolute  and  twisted  segments.    July,  Aug. 

7.  L.  bulbiferum,  L.  Orange  Lilt.  A  European  plant,  common  in 
old  gardens,  with  an  ovoid  bulb,  a  rigid,  erect,  furrowed  stem,  2°  to  4° 
high,  very  numerous,  lanceolate-linear,  irregularly  scattered  leaves,  the 
upper  ones  bearing  solitary  or  clustered,  stalked  or  sessile,  chestnut-brown 
bulblets  in  their  axils,  ani  a  few,  several  or  many,  short-pediceled,  erect, 
reddish-orange  flowers  in  a  terminal  raceme  sometimes  shortened  into  an 
umbel.  Perianth  segments  erect  to  spreading,  sessile,  24"  to  30"  long, 
papillose  inside  at  base.    July. 

8.  L.  candidum,  L.  Common  White  Lilt.  Madonna  Lilt.  St. 
Joseph's  Lilt.  A  well-known  garden  flower  from  the  Levant,  with  a 
large,  ovoid  bulb,  a  stiff,  erect  stem,  2°  to  4°  high,  and  very  numerous, 
scattered,  erect  to  spreading,  lanceolate-linear,  acute  leaves,  the  lowest 
6'  to  8'  long,  6"  to  12"  wide  above  the  middle,  upper  ones  bract-like,  and 
a  terminal  raceme  of  6  to  25  bell-shaped,  fragrant,  pure,  pearl-white 
flowers  2'  to  3'  long,  rarely  purplish-tinged  outside.  Several  varieties  in 
cultivation.    June,  July. 

9.  L.  longiflorum,  Thun.  Long-flowered  White  Lilt.  A  very 
handsome  plant  from  China  and  Japan,  with  a  globose  bulb,  a  stem 
1°  to  3°  high,  scattered,  linear  to  lanceolate,  5-nerved,  shining,  green 
leaves  3'  to  5'  long,  and  usually  but  one  nearly  horizontal,  narrow-funnel- 
form,  fragrant,  white,  waxlike  flower  6'  to  7'  long.  Flowers  sometimes 
2  or  3  or  more.  Var.  eximium,  Nicholson  (L.  Harrisii,  Carr.  and  the 
florists),  with  more  and  larger  flowers,  is  the  common  Easter  Lily,  called 
also  Harrises  Lily,  and,  from  the  place  of  its  principal  cultivation  for 
market,  Bermuda  Lily. 

IV.  FRITILLArIA,  L.  Fritillary  or  Checkered  Lilt. 
Herbs,  with  coated  or  scaly  bulbs,  erect  stems,  alternate  or 
somewhat  whorled,  often  glaucous  leaves,  and  terminal  or 
axillary,  solitary,  racemed  or  rarely  urabelled,  nodding,  bell- 
shaped  flowers.  Perianth  of  6  distinct,  oblong  or  ovate, 
deciduous  segments  often  spotted,  each  with  a  honey  pore 
near  its  base.  Stamens  6,  hypogynous ;  filaments  thread- 
shaped    or    slightly  flattened;    anthers    fixed    by  the    base. 


Digitized  by  VjOOQ IC 


ORDER  86.    LILIACEjE  339 

Ovary  3-celled;  style  long;  stigma  3-lobed  or  3-cleft.    Cap- 
sule many-seeded. 

More  than  00  species,  nattres  of  southern  Europe,  Asia,  and  western  North  America. 

1.  F.  Meleagria,  L.  Common  Fritillart  or  Checkered  Lilt. 
Guinka-hen  Flower.  An  ornamental  plant,  native  from  England  to 
Caucasus,  with  a  coated  bulb,  a  simple  stem,  1°  high,  long,  alternate,  very 
narrow,  linear,  channeled  leaves,  and  normally  a  large,  solitary,  nodding, 
terminal  flower,  beautifully  checkered  with  various  shades  of  purple,  red, 
or  yellow,  according  to  the  variety.  The  specific  name  is  the  Latin  for 
Guinea  hen.    May. 

2.  F.  Imperialis,  L.  (Imperials  coronAta,  Dum.)  Crown  Impe- 
rial. A  stately  plant,  of  old-fashioned,  country  gardens,  from  Persia, 
with  a  scaly  bulb,  an  erect,  simple,  stout,  striate  stem,  3°  to  4°  high, 
thickly  clothed  below  with  long,  narrow,  entire,  more  or  less  whorled, 
bright  green  leaves,  naked  above,  and  bearing  at  the  top  several  large, 
red,  or  yellow  flowers,  resembling  tulips  in  shape  and  size,  but  drooping 
in  a  crown-like  umbel,  which  is  itself  still  further  crowned  by  a  tuft  of 
narrow  leaves,  a  pair  from  the  base  of  each  pedicel.  Several  varieties  in 
cultivation.  For  800  years  this  was  supposed  to  be  the  only  species  with 
umbelled  flowers,  but  in  1897  another  one,  F.  Raddehna,  was  announced 
in  a  horticultural  journal.    May. 

V.  CAMASSIA,!*.  Cam  ass.  Stemless,  North  American  herbs, 
with  edible,  membranous-coated  bulbs,  linear  leaves,  and  a 
scape  bearing  a  simple,  terminal  raceme  of  blue,  purple,  or 
whitish  flowers  on  jointed,  mostly  bracted  pedicels.  Perianth 
of  6  distinct,  spreading,  3  to  7-nerved  segments,  bearing  on 
their  bases  the  6  slender  filaments  with  oblong,  versatile 
anthers.  Stigma  3-lobed ;  style  thread-like,  its  base  persistent 
on  the  ovary.  Capsule  obovoid  or  oval,  3-angled,  3-celled,  with 
several  roundish,  shining,  black  seeds  in  each  celL 

About  5  species,  4  of  them  west  of  the  Rooky  Mountains. 

1.  C.  Fraseri,  Torr.  (QuamAsia  hyacInthina,  Britton.)  Eraser's* 
or  Eastern  Camass.  Wild  H  yacinth.  A  plant,  found  in  wet  meadows 
and  prairies  and  along  streams  from  Pa.  and  Md.  to  Minn,  and  Kan.  south 
to  the  mts.  of  Ga.  and  Ala.,  with  an  ovoid,  onion-like  bulb,  12"  to  18" 
long,  usually  nearly  black  in  its  outer  coat,  linear,  keeled,  flaccid,  recurved 
leaves,  tapering  at  each  end,  2"  to  4"  wide,  and  shorter  than  the  scape, 
which  is  12'  to  18'  high,  and  pale  blue  flowers  on  filiform  pedicels,  about 
as  long  as  the  subtending,  solitary,  subulate,  scarious  bracts,  or  the  linear- 
lanceolate,  8  to  5-nerved  sepals  4"  to  7"  long.  The  simple,  open  raceme, 
2'  to  4'  long,  elongates  in  fruit.  Capsule  globose,  acutely  triangular. 
April,  May. 

VI.  0R1TITH0GALUM,  L.  Stemless,  Old  World  herbs,  with 
coated  bulbs,  narrow,  fleshy,  radical  leaves,  and  white  or  yellow 
flowers  in  bracted  racemes  or  corymbs  on  a  scape.  Perianth 
segments  6,  nearly  or  entirely  distinct,  5  to  7-nerved,  usually 
spreading.      Stamens  6,  hypogynous;  filaments  more  or  less 
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flattened.  Ovary  free,  3-celled;  style  short  or  long;  stigma 
3-lobed  or  capitate.  Capsule  membranous,  3-celled.  Seeds 
few  or  many,  globose,  black,  shining. 

More  than  100  species,  natives  of  Europe,  Asia,  and  Africa. 

1.  0.  umbellAtum,  L.  Star  of  Bethlehem.  A  small,  European, 
tufted  plant,  escaped  from  cultivation  and  naturalized  in  lawns,  fields, 
and  meadows  from  Mass.  to  Pa.,  Va.,  and  southward,  with  ovoid,  mem- 
branous-coated bulb,  narrow,  linear,  channeled,  dark  green  leaves  4'  to  9' 
long,  the  midvein  a  lighter  color,  and  a  slender  scape  4'  to  8'  high,  bear- 
ing a  loose  corymb  of  5  to  8  white  flowers,  on  spreading,  bracted  pedicels. 
Perianth  segments  oblong-lanceolate,  5"  to  8"  long,  striped  lengthwise 
with  green  on  the  outside.  Stamens  about  half  as  long  as  the  sepals. 
May,  June. 

VII.  HYACINTHUS,  L.  Hyacinth.  Stemless,  Old  World 
herbs,  with  coated  bulbs,  linear  or  strap-shaped,  radical  leaves, 
and  showy  flowers  in  terminal  racemes  or  spikes  on  a  naked 
scape.  Perianth  funnel-shaped  or  bell-shaped,  6-cleft,  the 
spreading,  recurved  lobes  about  as  long  as  the  tube.  Stamens 
6,  adherent  to  the  tube,  free  at  the  apex.  Ovary  superior,  glo- 
bose, crowned  by  the  short,  erect  style  and  3-cornered  stigma. 
Seeds  few. 

About  80  species,  mostly  of  the  Mediterranean  region  and  the  Orient. 

1.  H.  orientalis,  L.  Common  or  Dutch  Hyacinth.  A  well-known, 
ornamental  herb  from  the  Levant,  with  4  to  8  thick,  green,  linear-lanceo- 
late, grooved  leaves  4'  to  6'  long,  and  a  stout  scape  8'  to  12'  high,  bearing 
a  raceme  of  blue  flowers,  often  double,  with  the  tube  swollen  by  the  ovary 
within.  Stamens  included.  Varieties  of  all  shades  of  white,  pink,  red, 
yellow,  etc.,  nearly  all  double,  occur.  Var.  albulus,  Baker,  a  smaller 
and  slenderer  form  from  southern  France,  with  narrower,  very  erect 
leaves,  fewer  and  earlier,  white  or  pink  flowers,  the  tube  not  swollen  be- 
low, and  the  lobes  narrower  and  shorter,  is  the  parent  of  the  so-called 
Roman  hyacinths  as  the  type  represents  the  Dutch.    April,  May. 

VIII.  MUSCARI,  Tourn.  Grape  Hyacinth.  Old  World 
herbs,  with  coated  bulbs,  linear,  radical  leaves,  and  small,  blue 
or  white,  drooping  or  nodding,  bracted  flowers  in  a  terminal 
raceme  on  a  scape.  Perianth  tardily  deciduous,  globular,  urn- 
shaped,  ovoid,  or  oblong,  with  constricted  throat  and  a  limb  of 
6  short,  spreading  or  reflexed  teeth  or  lobes.  Otherwise  much 
as  in  Hyaeinthus. 

About  40  species,  all  of  the  Mediterranean  region. 

1.  M.  botryoides,  L.  Common  Grape  Hyacinth.  A  pretty  little 
plant,  common  in  country  gardens  and  somewhat  naturalized  by  escape 
in  lawns  and  fields  and  by  roadsides  from  Mass.  to  Ohio  and  Va.,  with 
erect,  linear,  channeled  leaves  2"  to  4"  wide,  and  about  as  long  as  the 
erect  scape,  4;  to  10'  high,  which  bears  an  oblong-cylindric  raceme  of  glo- 
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bose,  deep  blue,  inodorous  flowers,  with  recurved  white  teeth,  resembling 
minute  grapes.  Varies  with  flowers  pale  blue,  roseate,  or  white.  April 
to  June. 

2.  M.  racemosum,  L.  A  plant  similar  to  the  preceding,  but  with 
broader  leaves,  the  flowers  oblong-ovoid,  fragrant,  and  blooming  nearly  a 
month  earlier.    April,  May. 

IX.  YUCCA,  L.  Yucca.  Evergreen,  American  plants,  with 
woody,  palm-like  stems,  either  very  short,  sometimes  subter- 
ranean, or  rising  into  a  leafy  or  naked,  and  rarely  an  arbo- 
rescent trunk,  rigid,  linear  or  sword-shaped,  sharp-pointed, 
persistent  leaves,  and  large,  bracted,  nodding  flowers  in  a  ter- 
minal panicle  or  raceme.  Perianth  of  6  petal-like,  white  or 
whitish,  oval  or  oblong,  acute  segments,  longer  than  the  6 
stamens ;  the  3  inner  broader.  Stigmas  3,  sessile.  Ovary  free. 
Capsule  oblong,  obtusely  6-angled,  3-valved  at  the  top,  3-celled 
or  imperfectly  6-celled  by  a  false  partition.  Seeds  many,  2- 
rowed  in  each  cell. 

About  16  species,  natives  of  dry  and  Arid  regions  of  U.S.,  Mexico,  and  adjacent  regions. 

1.  Y.  filamentbsa,  L.  Thready  Yucca.  Adam's  Needle.  Bear  Grabs. 
A  nearly  stemless,  hardy,  ornamental  plant,  native  in  light  and  sandy 
soils  from  Md.  to  Fla.  and  La.,  especially  near  the  coast,  with  numerous, 
linear-lanceolate,  rigidly  acute,  coriaceous  leaves  1°  to  2°  long,  12"  to  18" 
wide,  spreading  and  erect,  densely  clustered  at  the  top  of  the  short  stem, 
which  scarcely  rises  out  of  the  ground  or  only  a  few  inches  above  it,  and 
a  stout,  bracted  scape  3°  to  6°  high,  bearing  a  large,  pyramidal  panicle  of 
drooping,  cup-shaped,  cream-white  flowers.  Perianth  segments  18"  to 
24"  long.  Leaves  margined  with  long,  thread-like  or  filamentous  fibers, 
whence  the  botanical  specific  name.    May  to  July. 

X.  FUNKIA,  Spbeng.  Plantain  Lily.  White  or  Blue 
Dat  Lily.  Stemless  herbs  from  eastern  Asia  and  Japan,  with 
fascicled,  tuberous  roots,  ovate,  oblong,  or  lanceolate,  ribbed, 
petioled,  radical  leaves,  netted-veined  between  the  ribs,  and 
ephemeral,  white  or  blue,  bracted  flowers  in  a  terminal  raceme 
or  spike  on  a  scape.  Perianth  tubular-funnel-form,  6-cleft; 
lobes  somewhat  irregular,  scarcely  spreading.  Stamens  6, 
hypogynous;  filaments  filiform;  anthers  versatile.  Capsule 
oblong,  3-angled,  3-valved.  Seeds  many,  2-rowed*  black,  flat, 
winged  at  the  end. 

The  5  or  6  species,  all  from  Japan  and  China,  are  In  much  confusion  from  the  many 
garden  varieties  and  synonyms. 

1.  P.  subcordata,  Spreng.  (T.  Alba,  Sweet.)  White  Plantain 
Lilt.  A  Japanese  plant,  very  common  in  cultivation,  with  pale  green, 
many-ribbed,  cordate-ovate,  abruptly  acuminate  leaves  6'  to  9'  long,  on 
petioles  6'  to  8'  long,  forming  clumps  of  foliage  12'  to  20'  high,  and  a  few 
ascending,  open-bell-shaped,  waxy  white,  fragrant  flowers  4'  to  6'  long, 
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each  subtended  by  a  conspicuous  broad  bract  with  a  smaller  one  inside,  in 
a  short,  terminal  raceme  on  an  ascending  or  erect  scape  18'  to  24'  long. 
Aug.  to  Sept 

2.  F.  Sieboldiana.  Hook.  (F.  Sinensis,  Sib  bold.)  Sikbold's  or 
Glaucous  Plantain  Lilt.  A  Chinese  plant,  differing  from  No.  1  in 
having  glaucous,  bluish,  less  cordate  leaves  10'  to  12'  long  by  V  to  8' 
wide  on  petioles  8'  to  12'  long,  and  smaller  and  more  slender-tubed,  pale 
lilac  flowers  with  but  one  bract  at  the  base  of  each  pedicel,  in  a  raceme  not 
rising  above  the  leaves.    Summer. 

3.  F.  ovata,  Spreno.  (F.  cjbrulea,  Sweet.)  Blue  Plantain  Lilt. 
A  plant  from  northern  China,  Siberia,  and  Japan,  common  in  cultivation, 
with  green,  broad-ovate  leaves  6'  to  0'  long,  tapering  to  a  petiole,  or 
sometimes  subcordate,  on  petioles  4'  to  12'  long,  and  a  long  raceme  of 
blue,  lilac,  or  sometimes  white,  nodding  flowers  about  2'  long,  having  a 
slender  tube  and  a  suddenly  dilated,  bell-shaped  limb.    Summer. 

4.  F.  Uncifblia,  Sprbno.  (F.  albo-maroinAta,  Hook.)  White- 
maroined  Plantain  Lilt.  A  Japanese  plant,  similar  to  No.  8,  but  with 
lanceolate  leaves  4'  to  6'  long,  narrowed  to  both  ends,  margined  with 
white,  on  petioles  6'  to  9'  long,  and  lilac  flowers.    Summer. 

XL  HEMEROCALLIS,  L.    Yellow  Day  Lily.    Old  World 

perennials,  with  fascicled,  tuberous  roots,  long,  linear,  radical 
leaves,  and  showy,  yellow  or  orange,  eorymbed  flowers  on  a 
scape.  Perianth  funnel-form,  lasting  but  one  day,  whence  the 
generic  name,  signifying  beauty  for  a  day;  tube  cylindrical, 
shart,  inclosing  the  free  ovary ;  limb  6-parted,  lobes  oblong  or 
oblanceolate,  spreading.  Stamens  6,  inserted  in  the  throat  of 
the  tube;  filaments  slender,  shorter  than  the  lobes,  curved  up- 
ward like  the  slender  but  longer  style.  Stigma  entire.  Capsule 
oblong,  3-celled,  etc.,  as  in  the  family. 

About  7  species,  natives  of  Europe  and  Asia,  and  all  in  cultivation. 

1.  H.  fulva,  L.  Orange  Day  Lilt.  A  common,  border  perennial, 
native  from  southern  Europe  to  Japan,  common  in  country  gardens  and 
extensively  escaped  in  meadows  and  along  streams  from  Me.  to  Ohio 
south  to  Va.  and  Tenn. ,  with  very  numerous,  linear,  grass-like,  channeled 
leaves  1°  to  3°  long,  9"  to  16"  wide,  tapering  to  an  acute  point,  and  6-12 
tawny-red  (fulva)  or  orange,  short-pediceled  flowers  4'  to  6'  long  in  a 
corymb-like  panicle  on  a  stout,  terete,  smooth,  naked  scape,  bracted  and 
branching  at  the  top,  3°  to  4°  high.  Petals  obtuse,  wavy;  sepals  acutish, 
the  veins  branched,    July,  Aug. 

2.  H.  flava,  L.  Yellow  or  Lemon  Day  Lilt.  A  plant,  common  in 
cultivation  and  sparingly  escaped,  of  the  same  native  range  as  No.  1,  and 
with  leaves  and  scape  nearly  the  same,  but  with  the  flowers  bright  or 
lemon-yellow  (flava),  smaller  and  fragrant,  the  segments  of  the  perianth 
all  flat  and  acute  and  the  veins  of  the  sepals  undivided.    June,  July. 

XII.  POLYGONATUM,  Tourn.  Solomon's  Seal.  Smooth 
or  pubescent,  perennial  herbs,  with  a  thick,  horizontal,  jointed 
rootstock,  whence  the  generic  name,  meaning  many-joiiited, 
marked  with  circular,  depressed,  seal-like  scars  by  the  falling 
away  of  tbe  stems  of  previous  years,  whence  the  vernacular 
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name,  and  a  simple,  erect  or  curving,  arched  stem,  naked  below, 
leafy  above,  the  ovate  or  lanceolate  leaves  alternate,  nerved, 
more  or  less  sessile  in  our  species,  opposite  or  whorled  in  some 
foreign  ones,  and  drooping,  axillary,  solitary,  or  umbelled, 
greenish,  pinkish,  or  white  flowers.  Perianth  tubular,  some- 
what inflated  below ;  limb  of  6  short,  erect  lobes.  Stamens  6, 
inserted  near  or  above  the  middle  of  the  tube,  included ;  anthers 
sagittate,  introrse.  Ovary  free,  3-celled.  Style  slender,  in- 
cluded.   Berry  globular,  3  to  6-seeded,  blue  or  black. 

About  28  species,  widely  distributed  In  temperate  regions. 

1.  P.  biflorum,  Ell.  Two-flowered  or  Hairy  Solomon's  Seal. 
A  plant,  common  in  woods,  thickets,  and  on  shady  hillsides  from  Me.  to 
Minn,  south  to  Fla.  and  Tex.,  with  smooth,  slender  stem,  arching,  often 
zigzag  above,  1°  to  3°  high,  alternate,  2-ranked,  lanceolate,  oval  or  oblong, 
acute  or  acuminate,  several-nerved  leaves  2'  to  4'  long,  smooth  above,  but 
more  or  less  pubescent  or  hairy  beneath,  and  nodding  or  pendulous, 
axillary,  solitary  peduncles,  each  supporting  1  to  3,  mostly  2,  greenish- 
yellow  flowers  4"  to  6"  long,  or  in  fruit  as  many  blue-black  berries  3"  to 
4"  in  diameter.     Filaments  granular-roughened:     April  to  June. 

2.  P.  giganteum,  Dietrich.  Great  or  Smooth  Solomon's  Seal. 
A  taller  and  more  robust  plant  than  No.  1,  found  in  rich  alluvium,  moist 
woods,  and  along  streams  from  New  Eng.  to  Minn,  south  to  6a.  and  La., 
with  a  smooth,  stout,  terete  stem,  naked  below  and  leafy  and  arching 
above,  2°  to  5°  high,  half  clasping  or  sessile,  lanceolate,  oval  or  ovate, 
many-nerved  leaves  3'  to  8'  long,  glabrous  on  both  sides,  and  2  to  8-flow- 
ered,  drooping  or  nodding  peduncles.  Perianth  6"  to  9"  long.  Filaments 
smooth.     Berries  4"  to  0"  in  diameter.     May  to  July. 

XIII.  CONVALLArIA,  L.  A  low,  stemless,  perennial  herb, 
with  slender  rootstock,  numerous  fibrous  roots,  2,  rarely  3,  ob- 
long, acute,  erect  leaves  on  sheathing  petioles,  one  petiole  ' 
enveloped  by  the  other,  and  the  two  encircled  at  base  by  sheath- 
ing scales,  and  a  simple,  smooth,  angled  scape  bearing  a  1-sided 
raceme  of  dainty,  white,  fragrant  flowers  drooping  on  slender 
pedicels  from  the  axils  of  lanceolate  bracts.  Perianth  decidu- 
ous, globose-bell-shaped,  with  6  short,  recurved  lobes.  Stamens 
6,  included ;  anthers  introrse.  Ovary  3-celled,  tapering  to  a 
thick  style ;  cells  4  to  6-ovuled.    Berry  few-seeded. 

A  monotyplc  genua  of  temperate  Europe  and  Asia  and  the  higher  Alleghanlea. 

1.  C.  majalis,  L.  Lidt  of  the  Valley.  A  widely  and  extensively 
cultivated  plant,  native  in  the  higher  mountain  woods  from  Va.  to  Ga., 
as  well  as  in  the  Old  World,  with  usually  2  erect,  ovate-ellipsoidal  leaves 
6'  to  8'  long,  tapering  at  both  ends,  a  scape  6'  to  8'  high,  and  flowers  3" 
to  4"  long  or  wide,  on  pedicels  2  to  3  times  their  length.     May. 

XIV.  SMILACiNA,  Desp.  False  Solomon's  Seal.  Peren- 
nial herbs,  with  slender,  creeping,  or  short,  thick  rootstocks, 
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simple  stems,  scaly  below,  leafy  above,  alternate,  nerved, 
usually  sessile,  ovate,  lanceolate,  or  oblong  leaves,  and  terminal, 
simple  or  compound  raceme,  of  small,  white  or  greenish-white 
flowers.  Perianth  6-parted,  spreading.  Stamens  6,  inserted 
at  the  base  of  the  segments ;  filaments  slender ;  anthers  ovate, 
introrse.  Ovary  globose,  3-celled;  cells  2-ovuled;  style  short, 
thick.     Berry  globose,  pulpy,  1  to  3-seeded. 

About  25  species,  natives  of  North  and  Central  America,  and  temperate  and  monntalnoni 
Asia. 

1.  8.  racemosa,  Dbsf.  Falsa  Spikenard.  Clustered  Solomon's 
Seal.  A  minutely  downy  plant,  common  in  moist  woods  and  copses 
from  Me.  to  the  Dakota*,  south  to  Ga.,  eastern  Kan.,  and  Ark.,  with 
rather  thick,  fleshy,  creeping,  sweetish  rootstock,  erect  or  ascending 
stem,  18'  to  24'  high,  recurving  above,  2-ranked,  oval  or  oblong-lanceolate, 
acuminate,  sessile  or  subsessile,  ciliate  leaves  4'  to  0'  long,  and  a  terminal, 
peduncled,  compound  raceme  of  greenish-white  flowers  about  2"  wide,  on 
very  short  pedicels,  with  exserted  stamens,  succeeded  by  subpellucid,  pale 
red,  speckled,  aromatic  berries  about  as  large  as  small  peas.  April  to 
June. 

XV.  MAIAnTHEMITM,  Wigg.  Low,  perennial  herbs,  with 
a  slender  rootstock,  erect,  simple  stem,  1  to  3  petioled  or  ses- 
sile leaves,  and  a  short,  terminal,  simple  raceme  of  small, 
white  flowers.  Perianth  4-parted.  Stamens  4.  Ovary  2-celled. 
Otherwise,  as  in  Smilacina,  under  which  they  are  placed  by 
some  botanists. 

Only  2  si>ecies  are  recognized,  the  one  below  of  eastern  North  America,  the  other  of 
northwestern  America  and  the  Old  World. 

1.  M.  Canadense,  Desf.  (SmilacIna  bifolia,  Var.  Canadensis, 
'  Gray.)  Two-leaved  Solomon's  Seal.  A  pretty,  little,  glabrous  or 
pubescent  plant,  common  in  moist  woodlands  from  Me.  to  Minn,  south 
to  N.C.,  with  a  slender,  angular,  erect,  often  zigzag  stem,  4'  to  6'  high, 
usually  2,  rarely  1  or  8,  ovate  to  lanceolate,  finely  nerved  leaves  1'  to  3' 
long,  cordate  at  base,  with  a  narrow  or  closed  sinus,  the  upper  sessile,  the 
lower  petioled,  and  a  rather  dense,  terminal  raceme  1'  long,  of  small, 
white,  4-parted  flowers,  succeeded  by  pale  red,  speckled  berries.  Some- 
times called  also  False  Lily  of  the  Valley,  about  as  inappropriate  a  name 
as  the  more  common  one  given  above.     May,  June. 

XVI.  UVULArIA,  L.  Bell  wort.  Rather  low,  perennial 
herbs,  of  eastern  North  America,  with  short,  creeping  root- 
stocks,  fleshy  roots,  slender,  terete  stems,  nearly  naked  and 
simple  below,  forking  and  leafy  above,  oval,  ovate,  or  lanceo- 
late, alternate,  perfoliate  leaves,  smooth  on  the  margin,  and  soli- 
tary* yellowish  flowers  on  drooping  peduncles  terminating  the 
branches.  Perianth  narrowly  bell-shaped,  the  6  distinct,  decid- 
uous segments  linear-oblong,  acute,  erect,  each  with  a  honey- 
groove  inside  at  the  base.     Stamens  6,  anthers  linear,  adnata, 
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extrorse,  much  longer  than  the  short,  slender  filaments  attached 
to  the  bases  of  the  segments  of  the  perianth.  Style  3-cleft  to 
the  middle,  the  divisions  stigmatic  along  the  upper  side.  Cap- 
sule coriaceous,  obovoid,  truncate,  3-lobed,  3-celled.  Seeds  1  to 
3  in  each  celL 

Only  2  species. 

1.  U.  perfoliata,  L.  Mealy  Bellwobt.  A  handsome,  pale  green, 
glabrous,  and  glaucous  plant,  common  in  rich  woods  from  Canada  to  Fla. 
and  Miss.,  with  erect  stem,  10/  to  15'  high,  passing  through  the  perfoliate 
leaves  near  their  bases,  forking  about  the  middle,  with  usually  1  to  3 
leaves  below  the  fork,  the  leaves  elliptical  to  ovate-lanceolate,  subacute,  2 
to  5'  long,  with  rounded  base,  and  the  pendulous,  pale  yellow  flowers  10" 
to  16"  long,  granular-scabrous  or  mealy  within,  the  segments  acute,  the 
stamens  shorter  than  the  style,  and  the  anther  connective,  with  a  sharp  tip. 
May,  June. 

2.  TJ.  grandiflora,  Smith.  Large-flowered  or  Smooth  Bellwort. 
A  similar  plant  to  No.  1,  found  in  rich  woods  from  Canada  to  Ga.,  Tenn., 
and  Mo.,  but  yellowish-green  and  not  glaucous,  with  a  stouter  stem,  12' 
to  15'  high,  usually  having  but  1  leaf  below  the  fork,  the  leaves  narrower, 
more  pointed,  and  whitish-downy  beneath,  and  the  flowers  12"  to  18"  long, 
smooth  within  and  without,  the  segments  acuminate,  the  stamens  longer 
than  the  style,  and  the  anther  connective,  obtuse.    May,  June. 

XVII.  OAKESIA,  Watson.  Sessile-leaved  Bellwort. 
Perennial  herbs,  of  eastern  North  America,  resembling  those  of 
Uvularia,  but  with  slender,  creeping  rootstock,  acutely  angled 
stems,  sessile,  rough-margined  leaves,  the  flowers  becoming 
opposite  the  leaves  by  the  growth  of  the  brapches,  and  the 
capsule  thin,  sharply  3-angled  or  twinged,  and  acutish  at  top  and 
bottom  or  short-stiped. 

A  boat  8  species  are  known. 

1.  0.  sessilifblia,  Watson.  (UvulXria  bbssilifolia,  L.)  Wild 
Oats.  A  small  plant,  common  in  moist  and  low  woods  and  grassy  lands 
from  Me.  to  Minn,  south  to  Fla.  and  Ark.,  with  a  smooth,  slender  stem, 
6'  to  10'  high,  forking  above,  smooth,  thin,  lance-oval,  sessile  leaves  1'  to 
3'  long,  acute  at  each  end,  dark  green  above,  paler  and  glaucous  beneath, 
and  yellowish-white,  cylindric  flowers,  the  linear  segments  8"  to  12"  long. 
Capsule  oval-triangular,  stiped.    May,  June. 

2.  0.  puberula,  Mx.  A  plant,  found  in  mountain  woods  from  Va.  and 
W.  Va.  to  S.C.,  similar  to  No.  1,  but  somewhat  puberulent,  the  stem  8'  to 
12'  high,  the  leaves  oval,  rounded  at  base,  partly  clasping,  shining  green 
on  both  sides,  puberulent  along  the  margins,  larger  yellowish  flowers,  and 
the  capsule  ovoid  and  sessile.     May,  June. 

Order  87.  MELANTHACE JB — Bunch-flower  Family 

Perennial  herbs,  often  poisonous,  with  rootstocks,  conns, 
rarely  bulbs,  leafy  stems  or  scapes,  alternate,  broad  or 
grass-like,  parallel-veined   leaves,  and    regular,  perfect, 
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dioecious  or  polygamous  flowers,  in  racemes  or  panicles 
or  solitary.  Perianth  of  6  generally  similar,  green  or 
colored  segments,  mostly  distinct  or  nearly  so,  rarely 
with  a  long  tube,  as  in  Colchicum^  withering  or  per- 
sistent. .Stamens  6,  inserted  on  the  base  of  the  segments 
of  the  perianth.  Anthers  mostly  extrorse.  Styles  or 
sessile  stigmas  3,  distinct.  Ovary  free,  8-celled.  Capsule 
mostly  septicidal.     Seeds  few  or  many. 

More  than  80  genera  and  1T5  species  (Wanning),  widely  distributed,  mostly  In  northern 
countries. 

Key  to  Genera 

a.  Perianth  with  a  long  tube.    Cultivated  exotica OdidUCUM    • 

a.  Perianth  with  no  tube ;  tegmenta  rotate.    Native  plants,    (b) 

b.  Anther  cells  confluent,  extrorse,  cordate,  peltate  after  opening,    (e) 
b.  Anther  oells  distinct,  extrorse.    Oapsnle  locnUoidaL    (f) 
b.  Anther  cells  distinct,  Introrse.    Capsule  septicidal.    (g) 

c  Flowers  panicled.    Perianth  segments  bearing  glands,    (d) 
c  Flowers  panicled.    Perianth  segments  without  glands,    (e)         ^      «^_ 
c  Flowers  racemed,  perfect,  white  AJOAhtiuum    # 

c  Flowers  splcate,  perfect,  greenish-white  • 
d.  Perianth  segments  with  conspicuous  claws 
d.  Perianth  segments  without  distinct  claws 
e.  Leaves  8-ranked,  broad,  plaited   • 
e.  Leaves  linear,  grass-like       .       .       • 
f  •  Flowers  perfect,  white.    Radical  leaves  grass-like 
f.  Flowers  perfect,  purple.    Leaves  all  radical     • 
t*  Flowers  dioecious,  white.    Radical  leaves  obovate 
g.  Flowers  with  8  involucrate  bracts     •       • 
g.  Flowers  with  no  Involucrate  bracts   • 
*  See  floras  of  Brftton,  Gray,  Wood,  and  Chapman,  and  lbr  Ookhlcum,  Gray's  Field, 
Forest,  and  Garden  Botany,  or  Wood's  Botanist  and  Florist. 


8CH(BF0CAtJL0H  * 

MBLAHTHIUM  I 

.ZIGADkWUS  * 

.  VBRATRUM  II 

STBNiHTHIUM  * 

ZBROPHtLLUM  * 

.     HBL0NIA8  # 

CHAMJRLIRIOlf  III 

.   TOFI&LDIA.  # 

HARTHfcCIUM  * 


I.  MELANTHIUM,  L.  Bunch  Flower,  Perennial  herbs,  of 
eastern  North  America,  with  thick  rootstocks,  tall,  leafy  stems, 
downy  above,  linear  or  oblanceolate  but  not  plaited  leaves,  and 
a  downy,  terminal,  large  and  open,  pyramidal  panicle,  mostly 
of  simple  racemes  of  monceciously  polygamous,  greenish-white 
or  greenish-yellow  flowers.  Perianth  rotate,  of  6  oblong  or 
orbicular,  acutish,  cordate  or  auricled,  widely  spreading  seg- 
ments, bearing  1  or  2  brownish,  glandular  spots  at  base,  and 
on  slender  claws  bearing  the  stamens,  the  filaments  adherent 
to  the  claws.  Anthers  heart-shaped  or  kidney-shaped,  their 
cells  confluent  into  1,  extrorse  and  peltate  after  opening. 
Styles  3,  subulate,  diverging;  stigmas  on  their  tips.  Capsule 
exserted,  subovoid,  3-lobed,  tipped  with  the  persistent  styles, 
3-celled,  septicidal,  several-seeded.    Seeds  flat,  broadly  winged. 

Only  8  species  known. 

1.  M.  Virginicum,  L.  Common  Bunch  Flower.  A  coarse  plant, 
growing  in  wet  meadows,  woods,  and  marshes  from  New  Eng.  to  Minn, 
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south  to  Fla.  and  Tex.,  with  tall,  leafy,  rather  slender  stem,  8°  to  6°  high, 
linear,  acuminate,  sessile  leaves,  often  1°  long,  6"  to  12"  wide,  the  lower 
on  a  contracted,  sheathing  base,  the  upper  diminishing  in  size  and  nearly 
sessile,  and  greenish-yellow  flowers,  turning  brown,  about  8"  wide,  on 
short  pedicels  subtended  by  shorter  bracts,  in  simple,  alternate  racemes 
disposed  in  a  terminal,  pyramidal  panicle  10'  to  15' long.  Lower  flowers 
generally  sterile.  Perianth  segments  ovate  or  oblong,  auricled  at  base, 
with  2  dark  glands  just  above  the  claw.  Capsule  about  0"  long.  Seeds, 
about  10  in  each  cell,  2"  to  3"  long.    July,  Aug. 

II.  VERATRUM,  Tourn.  False  Hellebore.  Pubescent, 
perennial  herbs,  with  short,  thick,  poisonous  rootstocks ;  coarse, 
fibrous  roots ;  rather  stout,  erect,  simple  stems ;  strongly  veined 
and  plaited,  usually  broad  leaves ;  and  large,  terminal  panicles 
of  greenish,  yellowish,  or  purple,  polygamous  or  monoecious 
flowers  on  short,  stout  pedicels.  Perianth  segments  6,  adnate 
to  the  base  of  the  ovary,  spreading,  obovate  to  oblong,  sessile, 
glandless.  Stamens  shorter  than  the  perianth  segments,  free 
from  them  and  recurving.  Anthers,  pistils,  capsules,  etc., 
nearly  as  in  Melanthium. 

About  10  species,  natives  of  temperate  regions  of  northern  hemisphere. 

1.  V.  viride,  Ait.  American  White  Hellebore.  Indian  Poke. 
A  conspicuous  plant,  very  common  in  swamps  and  low,  wet  grounds 
from  Me.  to  Minn,  south  to  Ga.  and  Tenn.,  with  a  stout,  very  leafy 
stem,  2°  to  4°  high,  broadly  oval,  pointed,  8-ranked,  strongly  plaited 
and  veined  leaves,  the  lower  nearly  1°  long  and  half  as  wide,  sheathing 
at  base,  and  numerous,  yellowish-green  flowers  in  spike-like  racemes 
from  the  axils  of  bracts,  and  forming  together  a  large,  terminal,  pyramidal 
panicle.  Root  emetic,  stimulant,  poisonous.  Common  White  Hellebore 
is  the  European  V.  album.    June. 

III.  CHAMJELIRION,  Willd.  Devil's  Bit.  A  smooth, 
erect  herb,  with  a  bitter,  tuberous  rootstock,  a  slender  stem, 
spatulate,  radical,  and  lanceolate,  cauline  leaves,  and  a  terminal, 
wand-like,  spiked  raceme  of  small,  bractless,  white,  dioecious 
flowers,  the  staminate  plant  less  leafy  than  the  fertile.  Peri- 
anth of  6  spatulate-linear,  spreading,  withering-persistent  seg- 
ments. Sterile  flowers,  with  6  slender  filaments  longer  than 
the  perianth  segments,  and  white,  roundish,  2-celled,  extrorse 
anthers.  Fertile  flowers,  with  rudimentary  stamens  and  an 
oblong,  free  ovary,  and  3  distinct,  short,  linear-club-shaped 
styles,  stigmatic  along  the  inner  side.  Capsule  oblong,  loculi- 
cidally  3-valved  from  the  summit.  Seeds  many,  linear-oblong, 
winged  at  each  end. 

Genus  monotypic,  confined  to  eastern  North  America. 

1.  C.  luteum,  Gray.  (C.  CaroliniXxum,  Willd.)  Blazing  Star. 
A  plant,  growing  in  low  grounds  and  moist  meadows  from  New  Eng.  to 
Mich,  and  Neb.  south  to  Ga.  and  Ark.,  with  a  furrowed  stem,  12'  to  30' 
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high,  oblanceolate,  obtuse,  clustered,  radical  leaves  3'  to  6'  long,  lanceo- 
late to  linear  and  bract-like  stem  ones,  and  the  flowers  in  a  raceme  3' 
to  9'  long ;  the  staminate  usually  more  slender  and  nodding,  the  fertile 
erect    May,  June. 


Order  88.    PONTEDERIACEJB  —  Pickerel-weed 
Family 

Perennial,  aquatic  herbs,  with  parallel-veined,  petioled 
leaves,  and  more  or  less  irregular,  perfect,  solitary  or 
clustered  flowers  from  a  spathe.  Perianth  6-parted,  free 
from  the  ovary,  the  divisions  colored  alike,  often  circinate 
after  flowering.  Stamens  3  or  6,  usually  unequal,  inserted 
in  the  base  or  tube  of  the  perianth.  Ovary  3-celled  or 
1-celled.  Style  1 ;  stigma  lobed  or  toothed.  Fruit  a  more 
or  less  3-celled,  many -seeded  capsule,  or  a  1-celled,  1 -seeded 
utricle.     Embryo  slender  and  central  in  floury  albumen. 

From  4  to  6  genera  and  22  to  26  species,  natives  mostly  of  warm  and  temperate  regions 
of  America,  a  few  in  tropical  Asia  and  Africa. 

Key  to  Genera 

Flowers  irregular,  blue.    Stamens  6.    Utricle  1-seeded     .  POltTBDBRIA      1 

Flowers  regular,  salver-shaped.  Stamens  8.  Capsule  many-seeded    HBTBRA1ITH&RA    # 

*  See  floras  of  Gray,  Brltton,  Wood,  etc 

I.  PONTEDERIA,  L.  Pickerel  Weed.  Stout,  American 
herbs,  found  in  shallow  water,  with  strong,  creeping  rhizomes, 
radical,  long-petioled  leaves,  generally  cordate  at  base,  and  a 
1-leaved,  erect  stem,  sheathed  at  base  by  several,  bract-like 
leaves,  and  terminated  by  a  peduncled  spike  of  ephemeral,  blue 
flowers,  the  peduncle  subtended  by  a  spathe-like  bract.  Peri- 
anth funnel-shaped,  tubular  at  the  base,  2-lipped,  the  upper 
lip  3-lobed,  lower  of  3  spreading  segments,  circinate  after  flow- 
ering, and  persistent.  Stamens  6 ;  the  3  anterior  inserted  at 
the  top  of  the  tube ;  the  3  posterior,  often  sterile,  unequally 
inserted  near  the  base  of  the  tube;  anthers  blue.  Ovary 
3-celled;  2  cells  abortive.  Utricle  1-seeded,  inclosed  in  the 
base  of  the  perianth. 

About  7  species  are  recognized. 

1.  P.  cord&ta,  L.  Common  Pickerel  Weed.  A  conspicuous  plant, 
growing  in  the  borders  of  muddy  ponds  and  streams  from  Me.  to  Minn, 
south  to  Fla.  and  La.,  with  a  round  stem,  rising  1°  to  2°  out  of  the  water, 
bearing  a  single,  smooth,  glossy,  cordate-oblong,  nearly  sagittate,  obtuse, 
entire  leaf  4'  to  V  long,  the  veins  conforming  to  the  margin,  and  a  dense, 
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cylindric  spike  of  purplish-blue,  rarely  white  flowers  about  4"  long,  with 
a  curved  tube  slightly  longer  than  the  lobes,  on  a  peduncle  longer  than 
the  petiole.  Var.  angustifolia,  Torr.,  has  the  leaves  narrower  and 
truncate  or  only  subcordate  at  base.  Var.  lancifdlia,  Moromo,  or  P. 
lancifftlia,  Muhl.,  has  lanceolate  leaves,  rounded  or  narrow  at  base. 
June  to  Oct. 


Order  89.    COMMELINACEJB  —  Spider  wort  Family 

Perennial  or  annual  herbs,  with  chiefly  fibrous  roots, 
jointed  stems,  flat  leaves,  usually  sheathing  at  the  base, 
and  regular  or  irregular,  mostly  perfect  flowers.  Perianth 
of  3  herbaceous,  rarely  colored,  persistent  sepals,  and  8 
fugaceous,  or  deciduous  petals.  Stamens  6,  hypogynous, 
some  of  them  sometimes  imperfect;  anthers  2-celled. 
Ovary  superior,  2  to  3-celled,  cells  1  to  few-ovuled.  Styles 
and  stigmas  united  into  one.  Capsule  2  to  3-celled,  loculi- 
cidally  2  to  3-valved.  Seeds  solitary  or  few  in  each  cell. 
Embryo  small,  opposite  the  hilum,  in  fleshy  albumen. 

About  25  genera  and  820  species,  mostly  tropical. 

Key  to  Genera 

Petals  unequal.    Perfect  stamens  8 ;  filaments  naked  .       .       .       .       O0MMBL&NA    # 

Petals  equal.    Perfect  stamens  6 ;  filaments  bearded  •       •       •        TRADB8CANTIA      I 

*  See  floras  of  Gray,  Britton,  Wood,  etc 

I.  TRADESCANTIA,  L.  Spiderwort.  American,  perennial, 
somewhat  mucilaginous  herbs,  with  mostly  erect,  nearly  simple 
stems,  alternate,  ovate  to  long-linear-lanceolate,  sheathing  leaves, 
and  showy,  regular  flowers,  usually  in  umbelled,  terminal,  or 
terminal  and  axillary  clusters  subtended  by  2  or  3  usually  long, 
leafy  bracts.  Flowers  regular.  Sepals  mostly  herbaceous,  per- 
sistent. Petals  ovate  or  suborbicular,  sessile.  Stamens  ati 
fertile,  the  alternate  ones  sometimes  shorter;  filaments  usually 
bearded ;  anthers  kidney-shaped. 

Nearly  40  species  have  been  recognized,  of  which  6  are  found  In  our  are*. 

Native  plants Not.  1,  9 

Cultivated  plants No.  8 

1.  T.  Virglnica,  L.  Common  Spidekwort.  A  smooth  or  slightly 
pubescent,  more  or  less  glaucous  plant,  common  in  moist  meadows  and 
prairies  and  rich  soils  from  N.Y.  to  Ohio  and  Minn,  south  to  Fla.  and 
Tex.,  with  fleshy-fibrous  roots,  a  thick,  round,  jointed,  erect,  simple  or 
branched  stem,  2°  to  3°  high,  sessile,  lance-linear  or  linear,  long-acnmi- 
nate  leaves  12'  to  18'  long,  6"  to  12"  wide,  channeled  above,  and  rich  blue, 
rarely  white  flowers  V  to  2'  wide,  in  terminal  and  solitary  umbels  sub- 
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tended  usually  by  a  pair  of  bracts  similar  to  but  rather  shorter  and  wider 
than  the  leaves.  Very  variable ;  some  forms  probably  distinct  species  and 
so  recognized  by  some  botanists,  for  which  see  Gray,  Wood,  Britton,  and 
Chapman.  The  viscid  juice  spins  into  thread ;  whence  the  common  name. 
May  to  Aug. 

2.  T.  rosea,  Vent.  Rose-colored  Spiderwobt.  A  small  plant, 
growing  in  sandy,  dry,  or  moist  woods  from  Md.  to  Mo.  south  to  Fla. 
and  Tex.,  with  a  running  rootstock,  a  slender,  erect  stem,  6'  to  10'  high, 
narrowly  linear,  glabrous,  grass-like,  amplexicaul,  channeled  leaves  6'  to  8' 
long,  and  rose-colored  flowers,  6"  to  8"  wide,  in  a  few-flowered,  terminal 
umbel  subtended  by  2  or  3  subulate  bracts  on  a  long  peduncle.  April 
to  Aug. 

3.  T.  flumin6nsis,  Vell.  Wandering  Jew.  A  smooth  plant,  from 
Brazil  and  Argentina,  common  in  greenhouses  and  hanging  baskets,  with 
trailing  stems  rooting  at  the  conspicuous  joints,  ascending,  terminal  shoots, 
shining,  green,  usually  striped,  ovate,  acute  leaves  1'  to  2'  long,  sheathing 
at  base,  and  small,  white  flowers,  hairy  inside,  in  a  sessile  umbel  subtended 
by  2  unequal,  leaf-like  bracts.  Forms  with  yellow-  and  white-striped 
leaves,  reddish-purple  beneath,  occur. 

ilTJfc— Two  other  plants,  known  as  Wandering  Jew  and  common  in  cultivation,  are 
scarcely  distinguishable  from  this,  when  not  In  flower.  They  are  a  Mexican  plant,  Zebriaa 
ptndvla,  Sohnizl.  (T.  sebrin*  and  T.  tricolor  of  the  florists),  with  redjlotoert  on  a  white 
tubular  bate,  and  the  theathe  hairy  at  top  and  bottom  or  throughout,  the  leaves  redder 
beneath  and  silvery-white  and  purplish  above,  the  center  and  margin  purple-striped ;  and  a 
cosmopolitan  plant,  native  in  our  Southern  States,  Commellna  nudlfldra,  L.,  with  blue 
flowers,  and  the  eheathe  glabrous,  while  T.  fluminentis  has  the  eheatke  hairy  or  oiliate 
only  at  the  top.  The  blue-flowered  species  is  hardy,  the  others  are  not.  All  are  found  in 
cultivation  with  striped  leaves. 


§VIL    GLUMACEOUS  PLANTS 

Flowers  inclosed  or  subtended  by  chaff-like  bracts  or 
glume*,  but  with  no  proper  calyx  or  corolla,  though  these 
are  sometimes  represented  by  minute  scales  or  bristles. 
Stems  of  the  kind  called  culms. 

Order  90.    CYPERACE-B  —  Sedge  Family 

Tufted,  grass-like  or  rush-like  herbs,  with  fibrous  roots, 
sometimes  rootstocks;  mostly  solid,  often  angular  stems 
(culms) ;  mostly  linear  and  channeled  leaves,  3-ranked 
when  cauline,  arising  from  closed,  tubular  sheaths;  and 
perfect  or  unisexual  flowers  arranged  in  spikes,  usually 
one  in  the  axil  of  each  imbricated,  bract-like  scale  called  a 
glume.  Perianth  none,  sometimes  represented  by  hypogy- 
nou8  bristles  or  scales.  Stamens  mostly  3;  anthers  in- 
nate (terminal),  2-celled.  Ovary  1-celled,  with  1  erect, 
anatropous  ovule,  becoming  a  crustaceous  or  bony  akene 


Digitized  by  VjOOQ IC 


ORDER  90.    CYPERACE-B  851 

in  fruit,  which  is  lens-shaped  or  plano-convex  when  the 
style  is  2-cleft,  or  3-angled  when  the  style  is  8-cleft. 
Embryo  minute,  in  the  base  of  the  albumen. 

About  66  genet*  and  nearly  8000  species  are  recognized,  abounding  in  all  dimes  and 
localities,  but  most  numerous  in  the  wet  or  moist  grounds  of  temperate  regions.  Of  little 
use  for  food  or  in  the  arts,  being  without  the  sweet  and  nutritious  properties  of  the  grasses, 
they  nevertheless  serve  useful  ends  in  the  economy  of  nature. 


Order  91.    GRAMINEJE— Grass  Family 

Annual  op  perennial  herbs,  rarely  woody  or  tree-like, 
with  fibrous  roots,  mostly  hollow,  jointed  stems  or  culms, 
the  joints  closed;  alternate,  2-ranked  leaves  on  tubular 
sheaths  usually  split  down  to  the  nodes  on  the  side  oppo- 
site the  blade,  the  sheath  usually  bearing  at  the  top  a 
scarious  appendage  called  a  ligule;  and  hypogynous,  per- 
fect or  unisexual  flowers  in  little  spikelets  of  1  or  several, 
with  imbricated,  alternate,  2-ranked,  chaff -like  bracts,  and 
collected  in  spikes,  racemes,  or  panicles.  The  lowest 
bracts  of  the  spikelet,  usually  2,  sometimes  1,  are  barren 
or  empty,  like  the  involucre  of  an  umbel  or  head,  and  are 
now  usually  known  simply  as  glumes.  The  upper  bracts 
are  of  2  kinds,  outer  ones,  sometimes  awned,  now  usually 
called  flowering  glumes,  instead  of  the  former  term,  outer 
palet  or  pale,  which  inclose  each,  on  the  opposite  side  of 
the  axis,  a  smaller,  thinner  one,  usually  2-nerved  or  2- 
keeled,  but  never  awned,  now  usually  called  a  palet  in- 
stead of  the  former  term,  inner  palet  or  pale.  Above  and 
inside  each  palet,  in  complete  flowers,  are  2  or  8  very 
minute  scales,  called  lodicules,  beneath  the  flower  proper. 
The  latter  consists  of  1  to  6  stamens,  usually  3,  with 
versatile  anthers  of  2  distinct  cells.  Ovary  1-celled,  1- 
ovuled,  with  2  styles  and  2  feathery  stigmas.  Fruit  a 
seed-like  grain  or  caryopsis.  Embryo  small,  lateral,  at 
the  base  of  the  floury  albumen. 

A  very  large  and  important  family,  embracing,  according  to  Warming,  about  810  genera 
and  8500  species,  distributed  in  all  parts  of  the  globe.  Their  usefulness  to  mankind  is 
epitomized  in  Buskin's  happy  phrase,  "  the  gilt-bearing  grasses/'  wheat,  corn,  rye,  oats, 
barley,  rice,  and  the  sugar  cane,  being  all  true  grasses  as  much  as  many  others  used  for  the 
sustenance  of  the  animal  creation  or  in  the  industrial  arts.  No  poisonous  species  is  known 
except  the  poisonous  darnel,  Ldliwn  Umuidniwn^  the  seeds  of  which  are  poisonous.  The 
poisonous  and  medicinal  9purr$d  rye  or  trgoi  is  no  exception,  as  it  is  a  parasitic  fungus 
ob  the  rye. 
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Abortion.  Lack  of  development  of  an 
organ. 

Abortive.    Undeveloped  or  fruitless. 

Abruptly  pinnate,  llnnate  with  no  odd 
leaflet  at  the  end. 

A  caulescent,    Stemless  or  apparently  bo. 

Accumbent  (cotyledons).  Having  the  edges 
against  the  radicle. 

Achene.    Same  as Akene. 

Achlamydeoue.    Without  calyx  or  corolla. 

Acicular.    Finely  needle-shaped. 

Aculeate.    Prickly ;  covered  with  prickles. 

Acuminate.    Tapering  to  a  slender  point. 

Acute.  Ending  in  a  sharp  or  well -defined 
angle. 

Adnate.  United,  as  the  Inferior  ovary  with 
the  calyx  tube. 

Adventive.  Recently  er  Incompletely  natu- 
ralized. 

Akene.    A  small,  1  •celled,  t- seeded,  dry  fruit. 

Albumen.  Any  nutrient  material  accom- 
panying the  embryo. 

Albuminous.    Having  albumen. 

Alpine.    Belonging  to  high  mountains. 

Alternate'  Not  opposite ;  placed  alternately 
on  the  axis  or  receptacle. 

Alveolate.  Honeycombed;  having  angular 
pits  like  a  honeycomb. 

Ament.  A  catkin,  or  peculiar  scaly  spike  of 
usually  unisexual  flowers. 

Amentaceous.  Catkin-bearing,  or  catkin- 
like. 

Amphitropoue  (ovule  or  seed).  Half-in- 
verted and  straight. 

Ampleatlcaul.    8tem-clasplng. 

Anatropoue  (ovule  or  seed).    Inverted. 

Androgynous  (Inflorescence).  Containing 
both  male  and  female  flowers. 

-androue.    In  composition,  having  stamens. 

Angioepermoue.  Having  the  seeds  Inclosed 
In  a  pericarp. 

Annual.  Lasting  only  one  year.  Winter 
annual,  a  plant  which,  sown  in  autumn, 
blooms  and  fruits  the  next  spring. 

Annular.    In  the  form  of  a  ring. 

Anterior  (in  a  flower).  On  the  front  side,  i.e. 
next  the  bract,  or  away  from  the  axis  of 
inflorescence ;  opposed  to  posterior. 

Apetaloue.    Having  no  petals. 

Apical.    Situated  at  the  apex  or  tip. 


Apieulate.    Ending  In  a  short,  pointed  tip. 
Appreseed.    Lying  close  against  some  ear 

lace. 
Aquatic.    Growing  in  water. 
Arachnoid.    Cobwebby;  of  slender,  eotan-* 

gled  hairs. 
A  rillate.    Having  an  aril. 
Arietate.    Awned. 

Articulate.    Jointed;  having  a  node  or  Joint. 
Ancending,     Kising  obliquely,  or  curving 

upward.    Ascending  ovule,  one  attachnl 

above  the  base  of  the  ovary,  and  directed 

upward. 
A  tteurgent.    A  scendi  ng. 
Attenuate.    Slenderly  tapering;  becoming 

slender. 
A  u  ride.    A  n  ear-shaped  ap[*ndage. 
Auriculate.    Auricled. 
Awl-shaped.    Narrowed  upward  from  too 

base  to  a  slender  or  rigid  point 
A  wn.    A  bristle-like  process ;  as,  the  beard 

of  wheat. 
Axil.    The  angle  formed  by  a  leaf  or  a 

branch  with  the  stem. 
Arile,    Situated  In  or  belonging  to  the  axis. 
Ancillary.    Mtuated  In  an  axlL 
Amis.    The  central  line  of  an  organ  or  the 

support  of  a  group  of  organs ;  a  stem,  etc. 

Baccate,    Berry -like ;  pulpy  throughout 
Barbed.   Furnished  with  stiff  points  or  short 

bristles,  usually  reflexed. 
Barhellate.    Finely  barbed. 
Barbulate.    Finely  bearded. 
Beaked.    Ending  in  a  beak  or  prolonged  tip. 
Bearded.    Bearing  a  long  awn;  furnished 

with  long   or   stiff  hairs,  or  sometimes 

awned,  as  barley. 
Berry.    A  fleshy,  thin-skinned  pericarp  with 

the  seeds  loosely  embedded  in  the  pulp; 

as,  the  Currant,  Grape,  etc. 
Bi-  or  Bis-.    A  Latin  prefix  signifying  two, 

twice,  or  doubly. 
Bidentate.    Having  two  teeth. 
Biennial.    Of  two  years'  duration. 
Bifid.    Two-cleft 
Bilabiate.    Two-lipped. 
Bisexual.    Having  both  stamens  and  pistils. 
Bladdery.    Thin  and  Inflated. 
Blade  (of  a  leaf).    The  expanded  portion. 
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Bloom,  The  whitish  powder  on  some  leaves, 
fruit,  etc 

Bract.  A  modified  leaf,  usually  smell,  sub- 
tending e  flower  or  belonging  to  en  inflo- 
rescence, or  sometimes  ceuiine. 

Bracteate.    Having  bracts. 

BrarUoiaU.    Hsrtng  bractlets. 

Braciltt.  A  secondary  bract,  as  one  on  a 
pedicel. 

Brittle.  A  stiff  or  sharp  hair. 

Bulb.  A  subterranean  leaf-bud  with  fleshy 
scales  or  coats. 

BuWiferous.    Bearing  bulbs. 

Bulblet.  A  small  bulb,  especially  one  borne 
upon  the  stem. 

Bulbous.  Resembttnff  or  bearing  a  bulb  or 
bulbs. 

Caducous.    Falling  off  very  early. 

Calyculate.  Hairing  an  outer  calyx  or  calyx- 
like involucre. 

Campanulas.  Bell-shaped ;  cup-shaped, 
with  a  broad  base. 

Canaliculate.    Longitudinally  channeled. 

Canescent.    Hoary  with  gray  pubescence. 

Capitate.  Shaped  like  a  head ;  collected  into 
a  head  or  dense  cluster. 

Capsular.    Belonging  to  or  Mke  a  capsule. 

Carinate.  Having  a  keel  or  a  projecting  ridge 
on  the  lower  surface. 

Cartilaginous.  Firm  and  tough  In  texture, 
like  cartilage. 

Caruncle.  An  appendage  near  the  hilum  of 
a  seed. 

Ca  run  cu  late.    Having  a  caruncle. 

Catkin.    An  ament 

Caudate.  Having  a  slender  tall-like  append- 
age- # 

Caudevt.  The  perennial  base  of  an  otherwise 
annual,  herbaceous  stem. 

Caulescent.    Having  a  distinct  stem. 

Cauline.    Belonging  to  the  stem. 

Chaff.  Small,  thin  scales  or  bracts,  becoming 
dry  and  membranous  on  the  receptacle  of 
the  Com  positsa. 

Chaffy.    Hsvlng  or  resembling  chaff. 

Channeled.    Deeply  grooved  lengthwise. 

CUiate.    Fringed  with  marginal  hairs. 

CUiolate.    Minutely  cfllste. 

Circinate.  Coiled  from  the  top  downward, 
as  the  young  frond  of  a  fern. 

Circumscissile.  Opening  by  a  regular  trans- 
verse circular  line  of  division. 

Cirrhous.    Furnished  with  a  tendril. 

Clavate.  Club-shaped ;  gradually  thickened 
upward. 

Claw.  The  narrow  petlole-Hke  base  of  some 
petals,  as  In  the  Pinks. 

Cleft.    Cut  nearly  or  about  to  the  middle. 

CUistogamous.  Fertilized  in  the  bud ;  cleis- 
togamic 

Cluster.  Any  assemblage  of  flowers  on  a 
plant 


Clustered.    Collected  In  a  bunch  of  any  sort 

Columnar.    Like  a  column. 

Commissure.    The  line  of  contact  of  twe 

carpels,  as  In  the  UmbeUifen*. 
Comose.    Furnished  with  a  coma  or  tuft  of 


Compound.  Consisting  of  two  or  more  simi- 
lar parts  united  into  one  whole.  Compound 
leaf,  one  divided  into  separate  leaflets. 

Compressed.    Flattened  laterally. 

Confluent.  Running  Into  each  other;  blended 
into  one. 

Coniferous.    Cone-bearing. 

Connate  (of  opposite  leaves).  United  by 
their  bases,  so  as  to  form  one  leaf. 

Connective.  That  part  of  a  stamen  which 
connects  the  two  cells  of  the  anther. 

Connivent.    Coming  together;  converging. 

Convergent.    Approaching  each  other. 

Cordate.  Heart-shaped  with  the  point 
upward. 

Coriaceous.    Tough  and  leathery. 

Corm.    A  solid  bulb,  as  of  a  Crocus. 

Corrugated.    Wrinkled  or  In  folds. 

Corymbose.    In  corymbs,  or  corymb-Hke. 

Cosmopolite.  Found  In  most  parte  of  the 
globe  (of  plsnts). 

Creeping.  Running  along  or  beneath  the 
ground  and  rooting. 

Crenate.    Dentate  with  the  teeth  rounded. 

Crenulate.    Finely  crenate. 

Crested,  Cristate.  Bearing  crest-like  ap- 
pendage. 

Crown.  An  erect  ecale-Hke,  inner  appendage 
to  a  petal,  or  to  the  throat  of  a  corolla. 

Cruciform.    Cross-shaped. 

Crustaeeous.    Hard  and  brittle  In  texture. 

Cueullate.   Hooded  or  hood-shaped;  cowled. 

Culm.  The  peculiar  stem  of  sedges  and 
grasses. 

Cuneate.  Wedge-shaped,  with  the  acuta 
angle  downward. 

Cuspidate.  Tipped  with  a  sharp,  stiff 
point 

Cyanic    Blue  or  any  color  except  yellow. 

Cylindraceous.  Somewhat  or  nearly  cylin- 
drical. 

Cymose.    Bearing  cymes,  or  cyme-Ilka. 

Deciduous.    Not  persistent;  not  evergreen. 

Decompound.  More  than  once  compound 
or  divided. 

Decumbent.  Reclining  on  the  ground,  but 
with  the  summit  ascending. 

Decurrent  (leaf ).  Running  down  the  stem 
below  the  insertion. 

Decurved.    Curved  downward. 

Decussate.  Alternating  in  opposite  pairs  at 
right  angles,  or  in  threes. 

Definite.  Of  s  constant  number,  not  ex- 
ceeding twenty. 

DefUwed.  Bent  or  turned  abruptly  down- 
ward. 
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Dehiscent.     Opening  regularly  by  valves, 

slits,  etc.,  as  a  capsule  or  anther. 
Deltoid.    Shaped  like  the  Greek  letter  A. 
Dentate.    Toothed,  usually  with  the  teeth 

directed  outward. 
Denticulate.    Minutely  dentate. 
Depressed.    Slightly  flattened  from  abore. 
Di;  Die-.    A  Greek  prefix  signifying  two  or 

twice. 
Diadelphout  (stamens).    Combined  in  two 

sets. 
DiandrouM.    Having  two  stamens. 
JHehotomous.    Forking  regularly  in  pain. 
Dicotyledonous.    Having  two  cotyledons. 
Didymous.    Twin ;  found  in  pairs. 
JHdynamous  (stamens).    In  two  pairs  un- 
equal in  length. 
Difuu.    Widely  or  loosely  spreading. 
Digitate  (fingered).    Compound,  with  the 
members  borne  at  the  apex  of  the  support, 
as  In  the  leaf  of  a  Horse-chestnut. 
Dimidiate.    In  halves,  as  if  one  half  were 

wanting,  as  the  anthers  of  Sage. 
Dimorphous.    Of  two  forms. 
Dioecious.    Unisexual,  with  the  two  kinds 

of  flowers  on  separate  plants. 
Di*coid.  Resembling  a  disk.  Discoid  head. 

In  Composite,  one  without  ray  flowers. 
DUk.    An  expansion  of  the  receptacle  at  or 
around  the  base  of  the  pistil.    In  Com- 
posite?, the  tubular  flowers  of  the  head  as 
distinct  from  the  ray. 
Dissected.     Out  into  numerous  segments, 

or  lobes. 
Dissepiment.    A  partition  in  an  ovary  or 

fruit.      x 
Distichous.    In  two  ranks. 
Distinct.    Separate ;  not  united ;  evident 
Divaricate.    Widely  divergent 
Divergent.    Inclined  away  from  each  other. 
Divided.    Lobed  to  the  base. 
Dorsak    Upon  or  relating  to  the  back  or 

outer  surface  of  an  organ. 
Drupaceous.    Like  or  of  the  nature  of  a 

drupe. 

Drupe.    A  fleshy  or  pulpy  fruit  with  its 
inner  portion   (1-oelled  and  1-seeded,  or 
sometimes  several-celled)  hard  or  stony; 
as  a  Peach,  Plum,  or  Cherry. 
Drupelet.    A  diminutive  drupe. 

E-  or  Ex-.  A  Latin  prefix  having  often  a 
privative  signification,  as  ebracteaiet  with 
out  bracts. 

EeMnate.    Beset  with  prickles. 

Efuee.    Very  loosely  spreading. 

Ellipsoidal.  Of  solids,  elliptical  in  out- 
line. 

Elliptical.    In  the  form  of  an  ellipse ;  oval. 

Emarginate.  With  a  shallow  notch  at  the 
end. 

Embryo.    The  germ. 

Emereetf.    Raised  out  of  the  w| for, 


Endogenous.  Growing  throughout  the  sub- 
stance of  the  stem  instead  of  by  successive, 

consecutive,  superficial  layers. 
Entire.    Without  toothing  or  division. 
Ephemeral.    Lasting  only  for  one  day. 
Epiphyte.    A    plant  growing   on  another 

plant,  but  not  parasitic ;  an  air  plant. 
Equitant.    Straddling;  said  of  condupltcate 

leaves,  infolding  each  other  in  two  ranks, 

as  In  Iris. 
Erect.    Vertical ;  upright  from  the  plane  of 

the  base. 
Erose.    A,s  if  gnawed. 
Baealbuminous.    Without  albumen. 
Exfoliating.    Falling  off  in  thin  layers,  as 

bark. 
Exogenous.    Growing  by  successive  annular 

layers  near  the  surface;  belonging  to  the 

Exogens. 
Emserted.    Projecting;  as  stamens  from  a 

corolla. 
Ewstipulate.    Without  stipules.  ' 
Ewtrorse.    Facing  outward. 

Falcate.  Scythe-shaped;  curved  and  flat, 
like  a  scythe  or  sickle. 

Farinaceous.  Containing  starch;  starch- 
like. 

Farinose.    Covered  with  a  meal-like  powder. 

Fascicle.    A  close  bundle  or  duster. 

Fastigiate  (branches).  Erect  and  near  to- 
gether, as  in  the  Lombardy  Poplar. 

Ferruginous.    Rust  color. 

Fertile.  Capable  of  producing  fruit,  or  pro- 
ductive, as  a  flower  with  a  pistil  or  an 
anther  with  pollen. 

Filament.  The  part  of  a  stamen  which  sup- 
ports the  anther ;  any  thread-like  body. 

Filamentous.    Composed  of  threads. 

Filiferous.    Thread-bearing. 

Filiform.  Thread-shaped;  long,  slender, 
and  terete. 

Fimbriate.    Fringed. 

Fimbrillate.    Having  a  minute  fringe. 

Fingered.    Digitate. 

FisUUar.    Hollow  and  cylindrical 

Flaccid.    Without  rigidity ;  lax  and  weak. 

Fleshy.  Succulent;  Juioy;  of  the  consist- 
ence of  flesh. 

Flemuous.  Zigzag;  bending  alternately  In 
opposite  directions. 

Floccose.  Clothed  with  locks  of  soft  hair  or 
wool. 

Foliaceous.  Of  leaf-like  texture  cr  appear- 
ance. 

-foliate     Hav'ng  leaves. 

-foUolate.    having  leaflets. 

Follicle.  A  fruit  consisting  of  a  single  cw- 
pel,  opening  by  the  ventral  suture. 

Follicular.    Like  a  follicle. 

Forked.   Divided  into  nearly  equal  branches. 

Free.    Not  adnata  to  other  organs, 

Friable.    Easily  ei-ujgMe^ 
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Fruit.  The  seed-bearing  prod  net  of  a  plant 
simple,  compound,  or  aggregated,  of  what- 
ever form. 

Fugacious.    Falling  or  fading  vary  early. 

Fuscous.    Grayish-brown. 

Fusiform.  Spindle-ahaped ;  thickest  in  the 
middle  and  tapering  to  each  end. 

QoUa.  A  helmet-shaped  body,  as  the  upper 

aepal  of  Aoonltum,  and  the  upper  lip  of 

aome  flipped  ooroUaa. 
Galeate.    Helmet-shaped ;  having  a  galea. 
Gamopetaloun.     With   the   petals   of  the 

corolla  more  or  less  united. 
Gemmiparous.    Produoing  gemma. 
Geniculate.    Bent  abruptly,  like  a  knee. 
Gibbous.  Protuberant  or  swollen  on  one  side. 
Glabrats,   Somewhat  glabrous,  or  becoming 

glabrous. 
Glabrous.    Smooth,  in  the  sense  of  without 

hairs  or  pubesoenoe. 
Gland.    A  secreting  surface  or  structure; 

any  projection  or  appendage  resembling 

such  an  organ. 
Glandular.   Bearing  glands  or  of  a  gland- 
like  nature. 
Glaucous,    Covered   or  whitened  with  a 

bloom. 
Globose,  Globular.    Spberioal  or  nearly  so. 
Gloehidiats.    Barbed  at  the  tip. 
Glomerate.    Compactly  clustered. 
Glumaesous.   Furnished  with  or  resembling 

glumes. 
Glume.    A  chaffy  bract  in  the  infloresoenoe 

of  Grasses. 
Gran  ular.    Composed  of  small  grains. 
Gregarious.   Growing  In  groups  or  clusters. 
Gymnospsrmous.      Having    naked   seeds, 

without  an  ovary. 
Gynandrous.    Having  the  stamens  united 

with  the  pistil,  aa  in  the  Orchldaoeie. 

Habit.    The  general  aspect  of  a  plant. 
Habitat.   The  natural  place  of  growth  of  a 

plant 
Halberd-shaped.    The  same  aa  Hastate. 
Hastate.    Like  an  arrowhead,  but  with  the 

basal  lobes   pointing  outward   nearly  at 

right  angles. 
Head.    A  dense,  round  or  roundish  cluster 

of  sessile  or  nearly  sessile  flowers. 
Heart-shaped.    Of  the  conventional  heart 

shape  with  the  sinus  at  the  base. 
Herb.    A  plant  without  a  woody  stem. 
Herbaceous.    Not  woody ;  'eaf-llk^  in  color 

and  t*xfure. 
Heterogenous.       Having    two    alnds    of 

flowers. 
Hirmtte.    Pubescent  with  rather  coarse  or 

stiff  hairs. 
Hispid.    Beset  with  rigid  or  bristly  bain  or 

with  bristles. 
Hispidulous.    Minutely  hispid* 


Hoary.  Grsyish-whtte  with  a  Una,  dose 
pubescence. 

Uomogamous.  Having  but  one  kind  of 
flowers. 

Hooded.    Shaped  Hke  a  hood  or  cowl. 

Hyaline,    Transparent  or  translucent 

Hybrid.    A  cross  breed  of  two  species. 

Hypogynous.  Inserted  on  the  receptacle 
beneath  the  ovary  and  free  from  it  and 
from  the  calyx ;  having  the  petals  and  sta- 
mens so  inserted. 

Imbricate  or  Imbricated.  Overlapping, 
either  vertically  or  spirally. 

Immersed.    Growing  wholly  under  water. 

Incised.  Cut  sharply  and  Irregularly,  more 
or  less  deeply. 

Included.  Not  projecting  from  the  sur- 
rounding envelope. 

Incumbent  (cotyledons).  Lying  with  the 
back  of  one  against  the  radicle. 

Indefinite  (stamens).  Inconstant  to  num- 
ber or  very  numerous. 

Indehiscent.    Not  opening  by  valves,  etc 

Indigenous.  Native  and  original  to  the 
country. 

Indurated.    Hardened. 

Inequilateral.    Unequal-sided. 

Inferior.  Lower  or  below ;  outer  or  ante- 
rior. Inferior  ovary,  one  that  ia  adnata 
totbeoalyx. 

Inflated.    Bladdery. 

Inflorescence.  The  flowering  part  of  a 
plant  *nd  especially  the  mode  of  1U  ar- 
rangement 

Infra-.  In  composition,  below;  aa  infra- 
amiUary,  below  the  axil. 

Inserted.    Attached  to  or  growing  out  of. 

Inter-  or  intra-.    In  composition,  between. 

Intsrfbliaesous.  Between  the  leaves  of  a 
pair,  as  the  stipules  of  many  Bobiecee. 

Internode.  The  portion  of  a  stem  between 
two  nodes. 

Intramarginal.  Within  and  near  the 
margin. 

Introrse.   Facing  Inward  or  toward  the  axte. 

Inroeucel.  A  secondary  involucre,  aa  that 
of  an  nmbeUet  in  the  UmbeOlfer*. 

Invducellais.    Having  an  involuoel. 

InwAueral.    Belonging  to  an  Involucre. 

Inaolucrate.    Having  an  Involucre. 

Involucre.  A  circle  or  collection  of  bracts 
surrounding  a  flower  cluster  or  head,  or  a 
single  flower. 

Involute.    Rolled  tnward. 

Irregular  (flower).  Unequal  In  the  alio, 
form,  or  union  of  Its  similar  parts. 

KeeL  A  central,  dorsal  ridge,  Hke  the  keel 
of  a  boat ;  the  two  anterior,  united  petals 
of  s  papilionaceous  flower. 

Kidney  shaped.  Crescent-shaped  with  the 
ends  broad  and  rounded ;  reulitono. 
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Labiate.   Lipped ;  belonging  to  the  Labtat*. 
Lacerate.    Irregularly  cleft  as  if  torn. 
Laciniate.     Slashed;    ent    Into    narrow, 

pointed  lobes. 
Lanceolate.     Shaped  like  a   lanee   bead, 

broadest  above  the  base  and  narrowed  to 

the  apex. 
Lateral.    Belonging  to  or  borne  on  the  side. 
Lam,    Loose  and  slender. 
LeaJUi.    A  single  dlrision  of  a  compound 

leaf. 
Legume.    The  fruit  of  the  Leguminosu). 
Leguminous.    Pertaining  to  a  kgnme  or  to 

the  Leguminose. 
Lenticular.    Lentil-shaped;  shaped 'like  a 

double-convex  lens. 
Ligulate.    Furnished  with  a  Hgule. 
lAgule.   A  strap-shaped  corolla,  as  in  the  ray 

flowers  of  the  Composite ;  a  thin,  soarfous 

projection  from  the  summit, of  the  sheath 

in  Grasses. 
Liliaceous     Lily-like;  belonging  to    the 

Lillacen. 
Ltmb.    The  expanded  portion  of  a  petal  or  a 

gamopetalous  corolla. 
Linear.    Long  and   narrow,  with  parallel 

margins. 
Lip.   The  upper  or  lower  division  of  a  bila- 
biate corolla  or  calyx ;  the  peculiar  petal  in 

Orchids. 
Lobe.    Any  segment  of  an  organ,  especially 

if  rounded. 
Lobed.    Divided  Into  or  bearing  lobes. 
Jocular.    In  composition,  -celled. 
LoculicidaL    Opening  Into  the  cavity  of  a 

cell  through  the  dorsal  suture. 
Lunate.    Shaped  like  a  half-moon  or  cres- 
cent. 
Lyrate.  Pmnatifid  with  a  large  and  rounded 

terminal  lobe,  and  the  lower  lobes  small. 

MareeeeenL    Withering  but  persistent 

Marginal.    Along  or  near  the  edge. 

Mealy.    Farinaceous. 

Membranaceous  Membranous.  Thin, 
flexible,  and  more  or  less  translucent. 

Mericarp. ,  One  of  the  akene-lfke  carpels  of 
the  UmbelUfene. 

-meroue.  In  composition,  having  parts,  as 
2-merous,  having  two  parts  of  each  kind. 

Midrib.    The  main  or  central  rib  of  a  leaf. 

Mitrlform.    Shaped  like  a  miter  or  cap. 

Monadelphoms  (stamens).  United  by  their 
filaments  Into  one  set. 

MonUVorm.  KesembHng  a  string  of  beads; 
cylindrical  with  contractions  at  intervals. 

Monocotyledemoue.  With  but  one  coty- 
ledon. 

Monoecious.  With  stamens  and  pistils  la 
different  flowers  on  the  same  plant. 

Monotyplc.  Having  bnt  one  type  or  repre- 
sentative, as,  a  monatyjAc  genns,  a  genus 
having  bat  one  known  spedes. 


MueronaU.    Tipped  with  a  short,  abrupt 

tip. 
Multifid.    Many-cleft. 
Muricate.    Beset  with  short,  hard  points. 

Naked.     Without  the  usual  covering  or 

appendages. 
Nectariferous.    Producing  nectar. 
Nectary,    Any  place  or  organ  for  secreting 


Nerve.    A  simple  vein  or  slender  rib. 
Nodoee.    Knotty  or  knobby. 
Numerous.    Indefinite  in  number. 
Nut.    A  hard,  indehiscent,  one-celled  and 

one-seeded  fruit,  though  usually  resulting 

from  a  compound  ovary. 
Nutlet.    A  diminutive  nut. 

Ob-.  A  Latin  prefix,  usually  meaning  In- 
versely. 

Obcompreeeed.  Compressed  on  the  back 
and  front  Instead  of  laterally. 

Oboonical.  Inversely  conical,  i.e.  attached 
at  the  apex. 

Obcordate.    Inversely  heart-shaped. 

Oblanceolate*    Inversely  lanceolate. 

Oblique*    Unequal-sided  or  slanting. 

Oblong.  Considerably  longer  than  wide, 
with  the  sides  nearly  parallel. 

Obooate.    Inversely  ovate. 

Obotoid.    Inversely  ovoid. 

Obsolete.    Indistinct;  rudimentary. 

Obtuee.    Blunt  or  rounded  at  the  end. 

Ochroleucoue.    Yellowish-white. 

Ocrea.   A  leggin-shaped  or  sheathing  stipule. 

Ocreate.    Having  sheathing  stipules. 

Odd-pinnate.  Pinnate  with  an  odd  leaflet 
at  the  end. 

Officinal.  Of  the  shops;  used  In  medklnA 
or  the  arts. 

Opaque.    Dull ;  not  smooth  and  shining. 

Operculate.    Furnished  with  a  Hd. 

Operculum.  A  lid ;  the  upper  portion  of  a 
cirenmscisslle  capsule. 

Orbicular.    Circular. 

Otal.    Broadly  elliptical. 

Ovate.  Egg-shaped ;  having  an  outline  like 
that  of  an  egg,  with  the  broader  end  down- 
ward. 

Ovoid.    Egg-shaped. 

Palate,  A  protuberance  of  the  lower  Up  of  a 
personate  corolla. 

Paltacecme,    Chaffy. 

Palmate  (leaf).    Radlately  lobed  or  divided. 

Palmately.    In  a  palmate  manner. 

Panidtdy  Paniculate.  Borne  in  panicles, 
like  a  pentete. 

Papilionaceous  (corona).  Havieg  a  stand- 
ard, wings,  and  keel,  as  In  the  peculiar 
corolla  of  the  Pea,  Bean,  or  Locust 

Populous.  Covered  with  minute,  nipple- 
shaped  dots. 
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Parietal.  Borne  on  or  pertaining  to  the 
wall  or  Inner  surface  of  a  capstfle. 

Parted.  Cleft  nearly  bat  not  quite  to  the  base. 

Partial*    Of  secondary  rank. 

Pectinate.    Finely  plnnatifld ;  cmnb-Hke. 

Pedate.  Palmately  divided  or  parted  Into 
narrow  segment*,  like  a  bird's  foot,  with 
the  lateral  segments  deft  and  diverging. 

Pedicel.    The  stalk  of  a  single  flower. 

Pedicellate,  Pediceled.    Borne  on  a  pedicel. 

Peduncle.  A  primary  flower  stalk,  support- 
ing either  a  cluster  or  a  solitary  flower. 

Pedunculate.    Borne  upon  a  peduncle. 

Peltate.  Shield-shaped,  with  the  stalk  at- 
tacbed  to  the  lower  surfaces. 

Pendulous.    Hanging  down  or  drooping. 

Perennial.    Lasting  year  after  year. 

Perfect  (flower).  Having  both  pistil  and 
stamens. 

Perfoliate  (leaf).  Apparently  pierced  by 
the  stem. 

Persistent.  Remaining  after  the  usual  period, 
as  a  calyx  upon  the  fruit,  leaves  through 
winter,  etc 

Petaloid.    Colored  and  like  a  petal 

PeUolate.    Having  a  petiole. 

Petiole.    The  footstalk  of  a  leaf. 

Pilose.    Hairy,  especially  with  soft  hairs. 

Pinnate  (leaf).    Compound,  with  the  leaflets 

"on  each  side  of  a  common  petiole. 

Pimxatifid.    Plnnately  cleft. 

Pitted.    With  small  depressions  or  pits. 

Ptutnoee.  Feather-like,  as  the  pappus  bristles 
of  Thistles. 

Pod.    Any  dry,  dehiscent  fruit 

Posterior.    Next  the  axis. 

Prmmorse.  Ending  abruptly  as  If  bitten 
off. 

Prickle.  A  small  spine  or  sharp  projection 
from  the  bark  or  rind. 

Prismatic  Prism-shaped,  with  several  par- 
allel, longitudinal  angles. 

Procumbent.    Lying  on  the  ground. 

Proliferoue.  Producing  offshoots ;  or  repro- 
ducing, as  a  flower,  or  head  or  cluster  of 
flowers  out  of  another. 

Prostrate.    Lying  flat  upon  the  ground. 

Proterogynoue.  Having  the  stigma  ready 
for  the  poDen  before  the  ripening  of  the 
anthers  of  the  same  flower. 

Puberulent.    Minutely  pubescent. 

Pubeecent.  Covered  with  short,  soft,  and 
downy  hairs. 

Punctate.  Dotted,  as  if  with  minute  holes, 
or  with  colored  dots. 

Pungent,    Sharp-pointed;  acrid. 

Radiate.   Diverging  from  a  common  center ; 

producing  ray  flowers. 
Radical.    Belonging  to  or  growing  from  the 

root  or  base  of  the  stem. 
Ray.    The  branch  of  an  umbel ;  a  marginal 

flower  of  a  head  or  of  an  inflorescence. 


Recurved.  Curved  downward  or  back- 
ward. 

Rejtewed.  Abruptly  beat  or  turned  down- 
ward. 

Reniform.    Kidney-shaped. 

Repand.    With  a  slightly  wavy  margin. 

Reticulate.    Net-reined. 

Retrorse.    Directed  back  or  downward. 

Retuee.    Slightly  notched  at  a  rounded  apex. 

Rhizome.  Any  prostrate  or  subterranean 
stem,  usually  rooting  at  the  nodes  and 
becoming  erect  at  the  apex. 

Rhombic,  Rhomboidal.  Somewhat  losenge- 
sbaped;  obliquely  4-sided. 

Rib.  'A  primary  or  prominent  vein  of  a  leaf. 

Rootetock.    Same  as  Rhieome. 

Rostrate.    Beaked  or  spurred. 

Roeulate  (leaves).  Arranged  around  the  base 
of  the  stem  like  a  rosette. 

Rotate  {oorottM).    Wheel-shaped. 

Rudiment.    A  very  slightly  developed  organ. 

Rudimentary.    But  slightly  developed. 

Rugose,  Rugous.    Wrinkled. 

Runcinate.  With  sharp  segments  directed 
backward. 

Saccate.    Sac-shaped. 

Sagittate.    Like  an  arrowhead,  with  the 

basal  lobes  directed  downward. 
Salver-shaped  (corolla).     With  a  slender 

tube  abruptly  spreading  Into  a  flat  limb. 
Scabrous.    Rough  to  the  touch. 
Scape.    A  naked,  or  nearly  naked,  peduncle 

rising  directly  from  the  ground. 
Scarious.    Thin,  dry,  and  not  green. 
Scorpioid  (Inflorescence).  Clrclnately  ooOed 

while  In  the  bud. 
Seed.    A  ripened  ovule. 
Segment.    A  subdivision  of  a  leaf  or  other 

Hke  organ  when  deft  or  divided. 
Septicidal.    Opening  througifrthe  partition. 
Septifragal.    With  valves  breaking  from 

the  partitions  In  dehiscence. 
Serrate.    With  teeth  pointing  forward.  • 
Serrulate.    Finely  serrate. 
Sessile.    Without  footstalk  of  any  kind. 
Setaceous.    Bristle-like. 
Sheath.    A  tubular  oovering,  as  the  base  of 

the  leaf  in  Grasses. 
Sheathing.    Inclosing  as  by  a  sheath. 
Shrub.    A  small,  woody  plant,  branching 

near  the  ground. 
Silky.    Covered  with  dose-pressed,  soft  and 

glossy,  straight  hairs. 
Simple,    Of  one  piece ;  not  oompound. 
Sinuate.    With  strongly  wavy  margin. 
Sinus.    A  recess  between  two  lobes. 
Smooth.   Without  roughness  or  pubescence. 
Spadix.  A  thick,  fleshy  axis,  with  the  smaB, 

often  imperfect  flowers  closely  sessile  or 

embedded,  usually  Inclosed  by  a  spathe. 
Spathe.    A  large  bract  or  pair  of  bract*  en- 
veloping an  inflorescenoe. 


Digitized  by  VjOOQ IC 


GLOSSARY 


859 


Spatulate.    Widening  gradually  from  a  nar- 
row base  to  a  rounded  summit 
Spicate.    In  or  Hke  a  spike. 
SpUcelet.    A  small  or  secondary  spike. 
Spindle-shaped.    Same  as  Filiform. 
Spins.    A  sharp  process  originating  In  the 

wood. 
Spur.    A  hollow,  sac-like  or  tubular  process 

from  some  part  of  a  flower,  usually  nectar- 
iferous. 
Squarrose.    Widely  spreading  or  with  the 

tips  spreading,  as  the  Involucral  scales  of 

some  Compositae. 
Squarruloee.    Diminutively  equarroae. 
Standard.     The  upper  dilated  petal  of  a 

papilionaceous  corolla. 
Stellate,  SteUtform.    Star-shaped. 
Stem.    The  main  axis  of  a  plant. 
Sterile.    Unproductive,  as  a  flower  without 

pistil,  or  stamen  without  an  anther. 
SHgmatie.     Pertaining    to    or    like    the 

stigma. 
Stipe.    The  stalk  which  sometimes  supports 

an  orary. 
Stipel.    The  stipule  of  a  leaflet 
SHpUate.    Having  a  stipe. 
SUpular.    Belonging  to  stipules. 
Stipulate .    Having  stipules. 
Stoloniferous.    Producing  stolons. 
Striate.    Marked  with  fine,  parallel  Hues, 

grooves,  or  ridges. 
Strict.    Very  straight  and  erect 
Strigose.     Covered  with  appressed,  sharp, 

straight,  and  stiff  hairs. 
Sub-.    A  Latin    prefix,  usually   signifying 

somewhat  or  slightly. 
Subulate.    Awl-shaped. 
Succulent.    Juicy;  fleshy. 
Suleate.    Grooved  or  furrowed. 
Synonym.    A  superseded  or  unused  name. 

Tail.    Any  slender,  terminal  prolongation. 

Terete.  Round  like  a  column,  either  taper- 
ing or  cylindric;  used  specially  of  stems 
or  stem-like  bodies. 

Terminal.    At  or  belonging  to  the  apex. 

Ternary.    Consisting  of  three. 

Temate.    In  threes. 

Tetradynamous  (stamens).  Consisting  of 
four  long  and  two  shorter  ones. 

Throat.  The  orifice  of  a  gamopetalous  co- 
rolla, or  the  part  between  the  proper  tube 
and  the  limb. 

Thyree.    A  dense,  ovoid  panicle. 

Thyreoid.    Resembling  a  thyrse. 

Tomentoee.  Densely  covered  with  short, 
woolly  or  matted  hairs. 

Tooth.    Any  small,  marginal  lobe. 


Toroee.  Cylindrical  with  swellings  at  In- 
tervals. 

Toruloee.    Diminutive  of  Torose. 

Transverse.  Across;  in  a  right  and  left 
direction. 

7W-.    In  composition,  three  or  thrice. 

Triandrous.    Having  three  stamens. 

TrifolioiaU.    Having  three  leaflets. 

Truncate.  With  the  end  as  If  out  off  trans- 
versely. 

Tubercle.  A  small  tuber  or  tuber-like  body. 

Tuberiferous.    Bearing  tubers. 

Tuberous.  Having  the  nature  or  appearance 
of  a  tuber. 

Tumid.    Swollen. 

Tunicated.  With  concentric  eoets,  as  an 
onion. 

Turbinate.    Top-shaped ;  Inversely  conical. 

Umbellate,  UmbeUed.    In  or  like  an  umbel 
Umbellet.    A  secondary  umbel. 
Underehrub.    A  very  low  shrub. 
Undulate.    With  a  wavy  edge ;  repand. 
Unguiculate.     Contracted  at  base  into  a 

claw. 
Uhi-.    In  composition,  one. 
Unisexual.    Of  one  sex,  either  stamlnate  or 

pistillate  only. 
Urceolate.    Urn-shaped. 
Utricle.    A  small,  bladdery,  1-seeded  fruit 

Vallate.  Meeting  by  the  edges  without 
overlapping,  as  the  sepals  or  petals  in 
sstivaUon. 

Valve.    One  of  the  parts  Into  which  a  de*  - 
hiscent  capsule  separates. 

Ventricoee.    Swelling  out  on  one  side. 

Verrucoee.  Covered  with  wart-like  excres- 
cences. 

Vertical.    Perpendicular  to  the  horizon. 

VerUcillate.    Whorled. 

Vesicle.    A  small  bladder  or  air  cavity. 

Villous.    With  long  and  soft  hairs. 

Virgate.  Wand-shaped ;  long,  slender,  and 
straight 

Viscid.    Glutinous ;  sticky. 

Whorl.    An  arrangement  of  leaves,  etc.,  in 

a  circle  round  the  stem. 
Whorled.    Arranged  in  a  whorl. 
Wing.    Any  thin  expansion    bordering  or 

surrounding  an  organ ;  the  lateral  petal  of 

a  papilionaceous  corolla. 
Woolly.    Covered  with  long  and  tortuous  or 

matted  hairs. 

JTanthic.  Of  the  yellow  type  of  colors ;  op- 
posed to  cyanic. 
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Abies 
Absinth 
Abutflon 
Acacia,  False 

Kose 

Three- thorned 
Acantiiaceje 
Acanthus  Family 
Acer 
Accretes 
Achilla 
Aconite 
Aconitum 
Acorus 
Aotea 
Acttnomerls 
Adam's  Needle 
Adder's  Tongue 
Adlumla 
ifisculas 
Agave 
Agrimonia 
Agrimony 
Ague  Tree 
Aflanthus 
Akebla 
Albtttla 
Alder,  Black 

White 
A  Half* 
A  llama 
Alismaobjb 
Alkekengl 
Alleghany  Vine 
Alt-heal 
Alligator  Tree 
Allium 

Ailspiee,  Carolina 
Almond 
Althaea 

Shrubby 
Alum  Root 
AJyssum 

AMARYLLIDACRA 

Amarylli* 

Amaryllis  Family 

AmbroBia 

Amelanchter 

Amianthium 

Amorpha 

Ampelopsls 

Amphtcarpea 

Amsonla 

Amygdalus 

Anaoardiaor* 

Anagallis 

AnaphalU 

Andromeda 

Androsaee 


MS 
68 

109 
109 
110 
267 
267 

84 
809 
280 

28 

28 
824 

24 
814 
841 
886 

86 

8t 

827 

128 

128,124 

820 

74 

80 
112 

70 
245 
106 
825 
825 
802 

87 
281 
144 
885 
184 
115 

02 

84 
187 

48 
828 
828 
828 
206 
120 
846 
107 

81 
101 
807 
114 

86 
250 
225 
241 
247 


Anemone 

15 

Ballota 

272 

Hue 

17 

Balsam,  Garden 

71 

Alicmonella 

17 

Balsam  Apple,  WUd 

152 

Angelica 

168 

Balsaminaorjb 

70 

Angelica  Tree 

166 

Bsneberry 

24 

AftoNAnctt 

27 

Baptisia 

91 

Aniemiaria 

224 

Barberry 

29 

Atithemfo 

219 

Barberry  Family 

28 

Antirrhinum 

257 

Bark,  Georgia 

182 

Apetalous  Plants  11,815-821 

B&rtonia 

805 

A  pi  OB 

99 

Basil,  Field  or  Stone 

279 

Apoctnaccje 

807 

Wild 

276,278 

Apocynum 

807 

Basket  Flower 

229 

Apple 

119 

Basswood 

65 

Crab 

119 

Bead  Tree 

74 

Apple  of  Peru 

808 

Bean 

100 

Apple  Subfamily 

118 

Sacred 

81 

Apricot 

114 

Wild 

99 

Aqutlegla 

22 

Bean  Tree 

162 

Arabis 

41 

Bean  Vine,  Wild 

100 

A EAOE A 

822 

Bear  Grass 

841 

Arachis 

95 

Beard  Tongue 

258,259 

Aralia 

165 

Bedstraw 

178,  179 

Araliacra 

165 

Bee  Balm 

279 

Arbor  Vit» 

822 

Bee  Plant,  Rocky  Moun- 

ArchangeHca 

168 

tain 

47 

Arctium 

281 

Beech  Drops,  False 
Beggar's  Lice 

247 

Arctostaphylos 

241 

290 

Argcmone 
Arisema 

84 

Beggar-ticks       216, 217,  290 

828 

Begonia 

155 

Aronia 

118 

Brgoniaora 

155 

Arrowhead 

826 

Belaria 
Belamcanda 

241 

Arrow  wood 

m 

829 

Artemisia 

222 

Bellflower 

289 

Artichoke,  Jerusalem 

218 

BeUls 

200 

Arum  Family 

822 

Bellwort 

844,845 

ASCLEPIADACR4C 

809 

Benjamin  Bush 

820 

Ascleptas 

809 

Amw>in 

820 

Ascleplodora 

809 

Brrbrridaorji 

28 

Ascyrum 

56 

Berberis 

29 

Ash 

812 

Berchemia 

79 

Mountain 

120 

Bergamot,  Wild 

280 

Poison 

87 

Bklens 

216 

Prickly 

78 

BignonU 

252 

Asitnina 

27 

BtGNONLACRJI 

251 

Asparagus 

885 

Btlsted 

146 

Aster     194, 195, 1*6, 197, 198 

Bindweed 

298,818 

Golden 

202,208 

Bishop's  Cap 

187 

White-topped 

194 

Bitter  Bloom 

805 

Aster  Family 

188 

Bittersweet 

801 

AstUbe 

186 

Climbing  or  Shrubby    77 

Atamasco  Lily 

828 

BHterweed 

199 

Atropa 

800 

Blackberry 

127,128 

Avens 

180 

Black-eyed  Susan 

211 

Azalea 

244 

Bladder  Ketmla 

64 

Bladder  Nut 

88 

Bachelor's  Button 

229 

Bladderwort 

266 

Wild 

89 

Blanket  Flower 

218 

Balloon  Vine 


Biasing  Star        190, 191, 847 


861 
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Bleeding  Heart 

87 

Blephtlia 

872 

Blood  root 

84 

Blue  Curb 

278 

Blue  Thistle 

287 

Blue  Weed 

287 

Bluebell* 

288 

Bluebell*  of  Scotland 

289 

Bluebottle 

229 

Blue-eyed  Greet 

881 

Bluets 

180, 181 

Boeconk 

86 

Boneset 

198 

Climbing 

194 

Borage 

287 

BoBAGIXAOl* 

285 

Bongo 

287 

Bouncing  Bet 

08 

Bouvardia 

182 

Bowmen's  Boot 

128 

Box,  Chinese 

77 

Boxberry 

248 

Boxthorn 

804 

BrachyctuBta 
Bramble 

202 

126 

Braslletto  Subfamily 

90 

Brassies 

42 

Brier.  Cat 

882 

Horse 

882 

Brookliine 

261 

Broom.  Scotch 

102 

Brunei!* 

280 

Brunnichla 

815 

Buckeye 
Buckthorn 

82,88 

78 

Buckwheat  Family 

815 

Bugbane 

28 

Bugleweed 
BuTlace 

275 

81 

Bunch  Flower 

846 

Bunch-flower  Family 

845 

Bnnchberry 

168 

Bupleurum 

159 

Bur,  Send 

802 

Burdock 

281 

Burning  Bosh 

77 

Bur-seed 

290 

Butter  and  Eggs 

256 

Buttercup 

18 

Butterfly  Weed 

811 

227 

265,266 

IS  u  iter  weed 
Butterwort 

Button  Bush 

182 

Cabbage  48 

Cacslia  225 

Cagtackji  156 

Cactus,  Giant  157 
Cjesalpinbjb                 90, 91 

Calabash  158 

Calamint,  Lesser  278 

Calamtntha  277 

Calamus  825 

Calendula  228 

Calico  Bush  241 

Calla  828 

Caltha  20 

C  A  L  YCAKTHAOSA  188 

CAlycanthua  184 

Caljf$Ugia  29S 

Camsss  889 

Camassia  839 

Caraellna  44 

•Camellia  60 

Ceraellls  Family  60 
Camomile                  219, 220 


Campanula 

Campanulaou 

Campion 

Bladder 

Rose 

Starry 
Candytuft 
Cantaloupe 
Canterbury  BeDs 
Cape  Jasmine 
Caper  Family 

CAPPA*n>ACBJI 

CArntroLtAOBJi 

Capsella 

Capsicum 

Caraway 

Cardamlne 

Cardinal  Flower 

Cardiospermum 

Carnation 

Carpet  Weed 

Carrot,  Wild 

Carum 

CARYOPHTLLACUI 


289 

288 

58 

68 

54 

58 

44 

154 

280 

188 

46 

46 

170 

45 

800 

165 

40 


68 
66 

160 
164 

™..  „.-._,_  51 
Cashew  or  Sumac  FamOy   86 

Cassena  76 

Cassia  109 

Cassiope  841 

Castilleja  264 

Catalpa  868 

Catawba  Tree  968 

Catchfly  68 

Catgut  108 

Catmint  880 

Catnip  880 

CaulophyDum  89 

Ceanothus  79 

Cedar,  Red  822 

Stinking  822 

White  822 

CedroneUa  878 

Celandine  84 

CkLABTSACM  76 

Celsstrus  77 

Centaurea  828 

Ccntunculus  847 

Cephslanthut  181 

Cerastlum  55 

Cerasus  114 

Carols  109 

Cereus  157 

Night-blooming  158 

Chsmaeoyparls  822 

Chsm«llHon  847 

Checkerberry  242 

Cheiranthus  41 

Chelidonlum  84 

Chelone  868 
Cherry                       114, 115 

Cornelian  168 

Ground  802 

Indian  79 

Chestnut,  Hone  88 

Chlokweed  65 

Indian  66 

Mouse-ear  65 

Chicory  882 

Chlmaphila  246 

China  Tree  74 

Chinquapin,  Water  81 

Chiogenes  240 

Chlonanthus  814 

Chlttamwood  87 

Chokeberry  119 

Chrysanthemum  221 

Chrysopsls  902 


Cnrysoeplentam 

186 

Cichorlum 

282 

Cicuta 

164 

Cimieiraga 

28 

Cineraria 

827 

Cinquefoil 

198,188 

Ciraea 

150 

CtBTACXJI 

47 

Citrullus 

164 

Cladrastto 

92 

Clammy  Weed 

47 

Claytonia 

67 

Cleavers 

178,179 

Clematis 

15 

Cleome 

47 

Clethra 

844 

Clinopodiwm 

878 

ClintonU 

885 

Clotbur 

807 

Clover  108. 104, 105 

Bokhara  or  Cabul        106 

Burgundy  105 

Bush  98 

Japan  99 

Sweet  106, 106 

Cnleus  280 

Cocculus  28 

Cocklebur  807, 80S 

Cohosh,  Black  24 

Blue  99 

Red  84 

White  24 

Colchlcum  846 

Colllnsonia  276 

Columbine  22 

Comfrey,  WTO  890 

CommeUna  849 

COMMBUMACCJB  849 

Compass  Plant  805 

CoMPosrrjB  186 

Coneflower  810, 211 

Purple  209 

ContnuM  821 
Coniferous  Plants  18, 881,  822 

Conlum  164 

Conoclinium  194 

ConvaDaria  848 

CoNVOLVIJLAOSA  296 

Convolvulus  298 

Coptis  21 

Coral  Berry  172 
Coreopsis             814,  816,  216 

Corn  Cockle  54 

Corn  Salad  184 

Corkage*  167 
Cornel                  167, 168, 169 

Cornflower  829 

Cornus  167 

CorydaUs  87 

Cosmanthus  892 

Cosmos  817 

Cotton  64 

Cowbane  164 

Cowslip  847, 248 

American  848 

Virginia  288 

Cow-wheat  265 

Cranberry,  High  176 

Cranberry  Tree  176 

Crane's-bill  67 

Crassflaobji  149 

CratSBgus  119 

Crazy  Weed  108 

Cress,  Bitter  40 

Bulbous  '  41 

Oow  40 
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Cress,  Garden 

40 

Doekraackie 

176 

Flag,  Sweet 

825 

Indian 

72 

Dodder 

299 

Flax 

66 

Marsh 

89 

Dodeoatheon 

248 

False 

44 

Rock 

41 

Dogbane 

807,806 

Fleabane 

199 

Spring 

41 

Dog  Fennel 

192 

Fleur-de-lis 

829 

Swine 

46 

Dogwood             Iff 

,168,169 

Flora's  Paint  Brash 

226 

Wart 

46 

Poison 

87 

Flower-de-luce 

829 

Crocus 

829 

Doorweed 

817 

Flower  of  an  Hoar  . 

64 

Crookneck 

1A8 

Draba 

44 

Foam  Flower 

187 

Cross  Vine 

262 

Dracocephalum 

272 

Forestiera 

812 

Crowfoot 

18 

Drop  Flower 

284 

Forget-me-not 

288,289 

Crowfoot  Family 
Crown  Imperial 

14 

Dropwort 

125 

Foraythia 

812 

889 

Drosera 

144 

Foxglove 

False  or  Yellow 

260 

Crownbeara 

218,  214 

DROSSRACR.B 

144 

262,268 

CftucirKKJi 

88 

Dritpaceje 

118 

Fragaria 

181 

Cucumber 

154 

Dusty  Miller 

227 

Frasera 

805 

One-seeded 

162 

Dutchman' 8  Breeches        87 

Fraxlnns 

812 

Snake 

164 

Fringe  Tree 
Frltillaria 

814 

Star 

162 

Eardrop,  Ladies'  > 

149 

888 

Cncumber  Root,  Indian    884 

Echinacea 

209 

FrltlUary 

888.889 

Cucumber  Tree 

26 

Echlnocystis 
EchlnodoruB 

152 

Frostweed  or  Frost  Plant    48 

Cncumis 

164 

825 

Fuchsia 

149 

Cucurbits 

168 

Eohinospenuuni 
Echium 

290 

FUMARIACBJC 

86 

CtTOURBITACBJB 

151 

287 

Fumitory,  Climbing 

87 

Cudweed 

228,224 

Eglantine 
Eider 

122 

Fumitory  Family 

86 

Culver's  Root 

261 

174,  175 

Funkia 

841 

Cunlla 

275 

Box 

85 

Cup  Plant 

205 

Marsh 

206 

Gaillardle 

218 

Currant 

141 

Poison 

87 

Galanthus 

828 

Indian 

172 

Wild 

166 

Oaleopsls 

288 

Cuscuta- 

299 

Elecampane 

204 

Oallnsoga 

219 

Custard  Apple  Family        27 

Elephant's  Ear 

155 

Galium 

178 

Cyclamen 

247 

EUiottia 

241 

Gall  of  the  Earth 

285 

Cydoiita 

118 

EUisia 

291 

Gamopetalous  Pknti 
170-815 

10, 

Cynoglossum 
Cynthia 

289 

E&odta 

60 

282,288 

Elodes 

59 

Gardenia 

188 

Cypbracb* 

850 

Emilia 

226 

Garget 
Gaultheria 

819 

Cypress,  Bald 

822 

Enchanter's  Nightshade   150 

242 

Cypress  Vine 

297 

Endoorns 

7,822 

Gay  Feather 

191 

Cytisns 

102 

Enslenla 

809 

Gavlnssaoia 

240 

EpUoblum 

242 

Geisemium 

254 

Daffodil 

827 

147 

Gentian 

806,807 

Daisv 
Oxere 
ParU 

200 

Erechtites 

226 

Horse 

171 

221 

Ebicacba 

240 

Gentians 

806 

922 

Ebicinbjb 

241 

GBNTIAlfACBA 

804 

Daltbarda 

129 

Erigenla 

168 

GBlfTlANBiB 

805 

Dandelion 

285 

Erigeron 

198 

Georgia  Bark 

182 

Dwarf 

282 

Erioffonum 
Erodlum 

8f5 

Gsraniaob* 

67 

FaU 

288 

67 

Geranium                 67,  68,  69 

False 

285 

Erynglum             <<- 

159 

Gerardia 

268 

Dasystoma 

262 

Eryngo 

159 

Germander 

272 

Datura 

804 

Ery  three 

805 

Geum 

180 

Daucas 

160 

Erythroniirm 

885,886 

Gherkin 

154 

Dead  Nettle 

282,288 

Eschscholtxia 

85 

Gilla 

294 

Decumaria 

189 

Euonytnuft 

77 

GUl-over-the-Ground 

280 

Delphinium 

22 

Eupatorluro 

192, 198 

Glllenia 

126 

Dentaria 

40 

Eutoca 

292 

GIngko 

822 

I  >esmanthus 

112 

Evening  Primrose 

148 

Oinseng 

166 

Desmndlum 

96 

Everlasting         228,  224,  225 

Dwarf 

166 

Deutzia 

140 

Exogens 

7,14 

Ginseng  Family 

165 

Devil's  Bit 

847 

Gladiolus 

829 

Devil's  Paint  Brash 

284 

Fagopyrnm 

815 

Glaux 

247 

Dlanthera 

268 

Fcatherfew 

221 

QUchoma 

280 

Dianthus 

52 

Fennel  Flower 

21 

Gledltschla 

110 

Dicentra 

87 

Fetticus 

184 

Glumaceous  Plaata 

18, 

Dicerandra 

272 

Fever  Tree 

182 

850.861 
Gnapnallum 

Dichondra 

296 

Feverfew 

221 

228 

Dicotyledons 
Dierrllla 

7 

American 

206 

Goat's  Beard 

125 

178 

Feverwort 

171 

False 

186 

Digitalis 

260 

Flgwort 

257,258 

Goat's  Kue 

168 

Dlonea 

145 

Flgwort  Family 

265 

Gold -of- Pleasure 

44 

Diplopappu* 

196 

Fir 

822 

Golden  Alexanders 

161 

DlPSAORJE 

186 

Balsam 

822 

Early 
Golden  Bell 

162 

Dipsacus 

1vS6 

Fireweed 

147,  22ft 

812 

Dittany 

•       27ft 

Five-finger 

182 

Golden  Chain 

102 

Dock 

816 

Flag,  Blue 

880 

Golden  Club 

824 
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Golden  Seal 
Golden  rod 

False 
Goldthread 
Gooolobus 
Goose  Great 
Gooseberry 
Gordonte 
Gossypluin 
Gourd 

Bottle 

Gooseberry 
Gkamivba 
Grape 

Grass  Faintly 
Qrass-of-  Parnastoa 
Greek  Valerian 
Greenbrier 
Grim  the  Collier 
Gromwell 
Gmnnd  Iry 
Ground  Nat 
Groundnut 
Groundsel 
Guelder  Rose 

Wild 
Guinea-hen  Flower 
Gum.  Cotton 

Sour 

Sweet 

Tupelo 
Gumbo 
Gymnocladua 
Gymnosfbrma 
Gytnnosperms 

Halenla 

Uamamklidaczm 

HainatneUs 

Harbln^er-of-Spring 

Hardback 

Hardheads 

Harebell 

Hare's-ear 

Haw 

Black 

Poison 
Hawkbtt,  Autumnal 
Hawk  weed 
Hawthorn 
Heal-all 
Heart's-ease 
Heartseed 
Heath  Family 
Heath  Subftumlly 
Hedeoma 
Hedera 
Hedire  Kettle 
Helentum 
llellanthcmum  • 
Helton  thus 
lleliopsfs 
Heliotrope 

Hummer 
Heliotropium 
Hellebore 

False 

White 
Helleborus 
HcIopIas 
Hemerocallia 
Hemlock 

Ground 

Poison 

Water 
Hemp,  Indian 


94 

901,  SOS 

sos 

SI 

809 

1T9 

141,  14S 

61 

•4 
IBS 
168 
155 
851 
80.81 
851 
188 
S96 
88S 
884 
887 
S80 
166 
96,99 
8S6 
176 
175 
889 
169 
169 
146 
169 

64 

111 

8S1 

7,821 

805 
145 
145 
168 
1S4 
999 
889 
160 
116,  117 
176 
176 
888 
988,884 
116,117 
881 

51 

88 
240 
941 
875 
166 
888,284 
218 

48 
811 
808 
886 
886 
886 

21 
847 
847 

SI 
846 
842 
822 
822 
164 
164 
808 


Hemp  Nettle 

Hemp  weed.  Climbing 

Hen  and  Chickens 

Henbit 

Hepatlca 

lleraeleum 

Herb-of-Grace 

Herb  Robert 

Hercules'*  Club 

Heteranthera 

Heuchera 

Hibiscus 

Marsh 

Tree 
Hieraclum 
High-water  Shrub 
Hoarbound,  Water 

Wild 
Hobblebuah 
Holly 
Hollyhock 
Honesty 
Honey  Balls 
Honey  Bloom 
Honey  Locust 
Honeysuckle 

Bush 

Cape 
Hood  wort 
Hop  Tree 
Horehound 
Horse  Balm 
Hone-cane 
Horsemlnt 
Horseradish 
Horseweed 
Hottonia 
Hound's  Tongue 
Hound's-tongue 
Houseleek 
Houstonla 
Hoya 

Huckleberry  Subfamily 
Huntsman's  Cup 
Hyacinth 

Grape 

Wild 
Hyadnthus 
Hydrangea 
Hydbangb* 
Hydrastis 
Hydrolea 

HYnaoriiYLLACB* 
Hydrophyllum      , 
Hyoscyamus 
Hypbbicacb* 
Hypericum 
Uypopitys 
Hypoxia 
Hyptls 

Hyssop,  Prairie 
Hyssopus 

Iberis 
Ilex 

I LIC  ACS* 

Impatlens 
Indian  Bean 
Indian  Cup 
Indian  Hemp 
Indian  Physic 
Indian  Pipe 
Indian  Pipe  Subfamily 
Indian  Plantain 
Indian  Tobacco 
Turnip 


194 

148 

88S 

17 

162 

72 

68 

166 

848 

187 

68 

68 

64 

888 

806 

974,275 

198 

175 

75,76 

69 

48 

189 

806 

110 

179, 174 

178,174 

858 

281 

78 

964,885 

876 

907 

974 

89 

199,907 

847 

199 

889 

148 

180,  181 

809 

840 

88 

840 

840 

889 

840 

188,189 

185 

94 

991 

990 

891 

800 

67 

68 

846 

829 

979 

977 

978 

44 

75 
75 
71 
858 
805 
80S 
186 
946 
841 
885 
238 
888 


Indigo.  False  or  Bastard   107 

False  91, 99 

Wild  99 

Ink  Berry  819 

Inkberry  76 

Innocence  180 

Inula  909 

lonaeHs  195 

Ipecac,  American  196 

Ipomoaa  997 

Ibidacba  899 

Iris  899,880 

Ironweed  189, 190 

Isanthus  978 

Isopyrum  90 

Ira  206 

Iry,  American  81 

Boston  81 

English  or  European  167 

German  826 

Japanese  81 

Kenllworth  956 

Poison  87 


Jack-ln-the-Pu1plt 
Jacob**,  Purple 
Jacob's  Ladder 
Jamestown  Weed 
Jasmine 

Carolina  or  False 
Jasmlnum 
Jeflersonla 
Jerusalem  Artichoke 
Jesssmine 

Blue 

Yellow 
Jewelweed 
Jim  son  Weed 
Joe  Pye  Weed 
Jonquil 
Judas  Tree 
June  Berry 
Juniper 
Junlperus 


•98 
297 
296 
804 

818,  814 

964 

818 

89 

218 

818,814 
15 
954 
71 
804 
198 
897 
109 

190,121 
829 
822 


Kalmla  941 

Kentucky  Coffee  Tret       1 1 1 


Klnnlkinnlk 
Knapweed 
Knawel 
Knight's  8pur 
Knotgrass 

German 
Knotweed 
Koeteletxkia 
Krigta 

La  but* 

Labiatiflob* 

Laburnum 

Lactuca 

Lady-tn-Green 

Lady's  Thumb 

Lagenerla 

Lambklll 

Lamlura 

Larlx 
larkspur 
Lathyrus 
Laitbacb.* 
Laurel,  American  or 
Mountain 

Big 

Greater  Big 

Ground 


168 

929 

66 

28 

816,817 
66 

816,  817 

61 

989 

271 

167 

109,108 

886 

21 
818 
159 


981 
899 
899 
99 
98 
919 


941 
96 
949 

949 
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Laurel,  Sheep 
Laurel  Family 

S42 

Lunaria 

48 

819 

Lungwort 

288 

Laurestine 

177 

Lupine 

101 

Lavandula 

272 

Lnpinus 

101 

Lead  Plant 

107 

Lychnis 

64 

Leafcup 

204 

Lycium 

808 

l<eather  Flower 

15 

Lycoperslcum 

800 

Ledum 

£41 

Lycopsls 

286 

Legume  Family 

89 

Lycopus 

274 

LaavMismM 

89 

Lysimachla 

249 

l^lopbyllum 

841 

Lbntibitlabiacsjb 

265 

Macbrldea 

272 

Leonotls 

272 

Madder  Family 

177 

Leontodon 

288 

Madwort 

28,48 

Leonurus 

234 

Magnolia 

26 

Lepidium 

46 

MAU  NOLI  ACE  JB 

26 

Lespedeza 

98 

Mahogany  Family 

74 

Lettuce 

286,287 

Maiantnemum 

844 

White 

284,28ft 

MaUow 

62 

Leucanthsmum 

221 

Curled 

62 

Leueas 

272 

High 
Indian 

62 

Leucolum 

827 

68 

Llatrls 

190 

Low 

62 

Licorice,  Wild 

179 

Marsh 

62 

LlQUUPLOBJI 

189 

Rose 

68,64 

Llgustrum 
Lilac 

814 

Malus 

118 

818 

Malva 

62 

Indian 

74 

Malvacbji 

61 

Liliaobjb 

884 

Mandrake,  Wild 

80 

LIHum 

886 

M  an  -of-the-  Earth 

298 

LUy 

887,888 

Maple 

84,85 

Checkered  • 

889 

Ash-leaved 

86 

Plantain 

841 

Marguerite 

222 

Pond 

82 

Uolden 

220 

Water                            81 
WhlteorBlueDay841,842 

Marigold 
African 

228 

228 

Yellow  Day 

842 

Bur 

217 

Lily  Family 

884 

French 

227 

LUy-orthe-Valley 

848 

Marsh 

20 

Limnanthemum 

806 

Mexican 

228 

LlNACBA 

66 

Pot 

228 

Llnaria 

268 

Sweet-scented 

228 

Linden 

66 

Marrublum 

284 

Lindera 

820 

Maruta 

220 

Linniea 

170 

Matrimony  Vine 

804 

Llnum 

66 

Matthlola 

89 

Lime,  Ogeechee 

170 
170 

May 

Italian 

118 
126 

Lime  Tree 

66 

May  Apple 

80 

Lion's  Foot 

286 

Mayflower 

242 

LIquldambmr 
IJthospermum 

146 

Maypop 

161 

287 

Mayweed 

220 

Ltisea 

820 

Meadow  Rue 

17 

Live  Forever 

148 

Meadowsweet 

124 

Uverleaf 

17 

Medeola 

884 

Lobelia 

288 

Medic 

106 

LoHKLIACILB 

287 

Medtcago 

106 

Loblollv  Bay 
Loco  Weed 

61 

Melampyrnm 

266 

106 

Mblanthacbji 

846 

Locust 

108,109 

Melanthium 

846 

Honey 

110 

Mella 

74 

Looaniacba 

268 

Mbliaobje 

74 

Lonlcera 

172 

Melilot 

106 

LnNIOBBBJB 

170 

MeHlotus 

106 

Loosestrife 

249,260 

Melissa 

272 

Bastard 

149 

Melon,  Rock 

164 

False 

149 

MbNISPBBMACKjS 

27 

Lophanthus 

272 

Menispermum 

2S 

Lopseed 

270 

Mentha 

274 

Lotus 

81 

MbNYAMTIIBA 

806 

Lousewort 

264 

Menyanthes 

806 

Love  Apple 

800 

Mendenla 

241 

Loveln-a-MIst 

21 

Mertensla 

2*> 

Love  Vine 

299 

Mtkanla 

194 

Lucerne 

106 

Milfoil 

221 

Lndwtfia 

149 

Milkweed            809,810,811 

Milkweed,  Trumpet 

Milkweed  Family 

Milkwort 

Milkwort  Family 

Mimosa 

Mimosa  Subfamily 

Mimoskjc 

Mlmulus 

Mint 

Horse 

Mountain 

Stone 
Mint  Family 
Mist  Flower 
Mint  Tree 
Mitchella 
Ml  tells 
Miter  wort 

False 
Mock  Orange 
Mollucella 
Mollugo 
Monaraa 
Moneses 
Moneywort 
Monkey  Flower 
Monkshood 

MONOOoTYLBBOMB 

Monotropa 

MONOTBOPBA 

Moon  seed 
Moonseed  Family 
Morning-glory 
Mother  of  Thyme 
Motherwort 
Mountain  Fringe 
Mountain  Tea 
Mourning  Bride 
Mug  wort 
Mullein 

Moth 
Muscadine 
Muscari 
Musk  melon 
Mustard 

Black 

Field 

Hedge 

Indian 

Tansy 

White 

Wild 
Mustard  Family 
Myosotls 

Nabalus 

Noma 

Nannyberry 

Napaw 

Narcissus 

Nartheciura 

Nasturtium 

Neckweed 

Negundo 

Neiumbo 

Nemastylls 

Nemophlla 

NepeU 

Nerlum 

Nettle,  Horse 

Nicandra 

NlcotUiia 

Nlgelia 

Nightshade,  Beaked 

Black 

Enchanter's 


286 

809 

88 

87 

111 

90 

90.91 

260 

274 

279 

276,277 

275 

271 

194 

87 

180 

187 

187 

187 

189,140 

272 

66 

279 

241 

249 

260 

28 

7,822 

246 

241 

28 

27 

297 

277 

284 

87 

248 

186 

228 

266 

256 

81 

840 

164 

42 

42 

48 

42 

48 

42 

42 

48 

88 

2S8 

284 
291 
176 

61 

827,828 

846 

89,72 

262 

85 

81 
829 
2»l 
280 
8»7 
B0| 
8(12 
800 

21 
802 
801 
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Nightshade,  Woody  801 
Nightshade  or  Potato 

Family  800 

Ninebark  126 

Nonesuch  106 

Nuphar  8* 

Nutmeg  Flower  22 

Nympna?a  81 

Nymphj&acea  80 

Nysse  169 


Oak,  Poison 

87 

Oakesla 

846 

Obolarta 

806 

Oclmum 

2T2 

(Enothera 

148 

Okra 

64 

Old  Maid 

808 

Old  Man 

228 

O  LI  ACE* 

811 

Olive  Family 

811 

On AQ RACK A 

146 

Onosmodtum 

286 

Opuntla 

166 

Orange  Grass 

68 

Orange  Root 

24 

Origanum 

272 

Ornithogalom 

888 

Orontium 

824 

Orpine 

148 

Orpine  Family 

142 

Osmanthus 

812 

Osmorrhlxa 

161 

Oswego  Tea 

279 

OXALIDAOBJB 

69 

Oxalts 

69 

Oxeye 

2U9 

Oxllp 

248 

Oxyooecus 

240 

Oxydendrum 

248 

Ps?onla 

24 

Paint  Brush,  Indian 

264 

Painted  Cup 
ftenax 

264 
166 

Pancratium 

827 

Pansy 

61 

Papaver 

86 

Papavrracbjb 

88 

Ftpaw 

27 

P*  HI  LION  ACS  Jt 

90,91 

Pappoose  Root 

29 

Pamassla 

188 

Parsley  Family 

158 

Parsnip 

162 

Cow 

162 

Early  Meadow 

162 

Meadow 

161 

Parthenium 

206 

Partridge  Berry 
Pusque  Flower 

IN) 
16 

Psssitlora 

160 

Pabmplorack* 

150 

Passion  Flower 

160,  151 

Pasttnaca 

162 

Paulo  wnla 

259 

Pea 

98 

•Beach 

94 

Everlasting 

94 

Hoary 
Marsh 

108 
94 

Partridge 

110 

Sensitive 

110 

Sweet 

94 

Pea  Subfamth; 

90 

Peach  SuMhmtty  118 

Peanut  96 

Hog  101 
Pear                             118,119 

Pear  BuMunuy  118 

Pedlcularis  264 

Pelargonium  68 

Peltandra  828 

Pencil  Flower  95 

Pennyroyal  276 

Bastard  278 

False  278 

Penthorum  144 
Pentstemon                258, 269 

Peony  24 

Pepper  and  8att  168 

Peppergrsss  46 

Pepperklge  169 

Peppermint  274 

Pepperroot  40 

Pepnerwort  46 

Periploca  809 

Periwinkle  808 

Persea  820 

Perskaria  818 
Petaloideous  Plants   19,825- 

850 

Petunia  808 
Phacella                       292, 298 

PkarbUU  297 

Phaeeokis  100 

Pheasant's  Eye  62 

Phlladefehus  189 

Phlotnls  272 
Phlox                          294, 295 

Pbryms  270 

PbyUecaetoi  157 

PhysaAs  802 

Physocarpus  126 

Physostegfa  272 

Phytolacca  819 

Phytolaocaobji  818 

Ploea  822 

Pickerel  Weed  848 
Pickerel-weed  Family       848 

Pigeon  Berry  819 

Pimpernel  250 

Pin  ace  ji  821 

Plnckneya  182 

Pine  821 

Pine  Family  821 

Pine-sap  247 

Pineweed  59 

Plngulcula  266 

Pink  62 

Fire  68 
Indian  or  Carolina      254 

Indian  297 

Marsh  805 
Moss  or  Ground          296 

Mullein  54 

Rose  806 

Pink  Family  61 

Plnus  821 

Pinxter  Flower  244 

Pipslssewa  246 

Plsum  98 

Pitcher  Plant  88 

Pitcher-plant  Family  82 

Plantaginacba  260 

Plantago  261 

Planuin  261 

Indian  226 

Robin's  199 

Pleurisy  Root  811 

Plum  11M14 


Plum,  Ground 

108 

Plum  Subfamily 

118 

Podophyllum 

80 

Poke 

819 

Indian 

847 

Poke  Berry 

819 

Pokeweed 

819 

Polanlsta 

47 

Polar  Plant 

906 

POLXMONIACSA 

298 

Polemonlum 

296 

Poliaothes 

827 

Polyanthus 

248 

Polygala 

88 

POLVOALACIJB 

87 

PoLYGONACEA 

816 

Polygonatum 

842 

Polygonella 

816 

Polygonum 

816 

Polymnla 

204 

Poly  petaJous  Plants  7,14-176 

Pomace  jc 

118 

Potnme  Blanche 

106 

Pommo  de  Prairie 

106 

Pontederia 

848 

PONIEnERlACEA 

848 

Poor  Man's  Weatherglass  260 

Poplar 

26 

Poppy 

86 

California 

86 

Celandine 

84 

Mexican  or  Prickly      84 

Plume 

86 

Poppy  Family 

88 

Porlulaca 

66 

PoRTULACACBA 

66 

Potato 

801 

Potentllla 

182 

Prairie  Dock 

906,206 

Prenanttos 

284 

Prickly  Pear 

166 

Pride  of  India 

74 

Pride  of  Ohio 

248 

Prim 

816 

Primrose 

947,  248 

Primula 

247 

Pkimui.acbjc 

247 

Prince's  Feather 

81$ 

Prince's  Pine 

246 

Privet 

816 

Prosartea 

886 

Prunus 

118 

Psoralea 

106 

Ptelea 

78 

Pterospora 

241 

Puccoon,  Hairy 

288 

Hoary 

288 

Red 

84 

Yellow 

24 

Pulsatilla 

16 

Pulse  Family 

89 

Pulse  Subfamily 

90 

Pumpkin 
Purslane 

158 

66 

Water 

149 

Purslane  Family 

66 

Pycnanthemum 

Pyrola 

Pyrola  Subfamily 

276 
246 
241 

PYEOLEJt 

241 

Pyrrhopappoa 

986 

Pyrus 

118 

Quamoeltt 
Quamasia 

997 

888 

Quassia  Family 

H 
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Queen  of  the  Meadow  125 
Queen  of  the  Prairie  125 
Quince  120 


Radish 

46 

Ragged  Lady 

21 

Ragweed 

207 

Great 

207 

Ragwort, 

226,227 

Ranunculacejc 

14 

Ranunculus 

IS 

Raphanus 

46 

Raspberry 

128,  129 

Rattlesnake  Master 

159 

Rattlesnake  Root 

284,235 

Rattlesnake  Weed 

284 

Red  Robin 

68 

Redbud 

109 

Redroot 

79 

Rhamnacea 

78 

Rhamnus 

78 

Rheum 

815 

Rheumatism  Root 

29 

Rhododendron 

248 

Rhodora 

241 

Rhus 

86 

Kibes 

140 

RlBESIEA 

185 

Rlbgrass 

251 

Ribwort 

251 

Richweed 

276 

Ripplegrass 
Robinia 

251 
108 

Rock  Rose 

48 

Rock-rose  Family 

47 

Rosa 

121 

Rosacea 

118 

Rose 

121, 122 

Japan 

60 

Moss 

57 

Rose  Bay 

248 

Rose  Family 

118 

Rosmarinus 

272 

Rosin  Plant 

204 

Rosin  Weed 

204,205 

Rowan  Tree 

120 

Rubiacbji 

177 

Rubus 

126 

Rudbeckia 

210 

Rue 

72 

Rue  Anemone,  False         20 

Ruellia 

26t 

Rnmex 

816 

Rata 

72 

Rutabaga 

48 

Rutacea 

72 

Sabbatia 

805,806 

Sage 

278,  279 

Wormwood 

228 

Sagebrush 

222,228 

Sagebush 

228 

Sagittaria 

826 

St.  Andrew's  Cross 

58 

St.  John's-wort 

58 

Marsh 

59 

St.  John's-wort  Family      57 

St.  Peter's-wort 

58 

St.  Peter's  Wreath 

125 

Salad,  Corn  ' 

184 

Salvia 

278 

Sambuoejb 

170 

8ambucus 

174 

6amolus 

247 

Sanguinarto 
Sanlcle 

84 
160 

Sanicle,  White 

SanlcuU 

Sapindaoea 

Saponaria 

Sarraoenia 

Sarrageniace^s 

Sarsanarilla,  Bristly 

Sassafras 
Satin  Flower 
Satareta 

Saxifraga  * 

Saxifragaceji 
Saxifrage 

Golden 
Saxifrage* 
Scabiosa 

Scabious  or  Scabish 
Scabious,  Sweet 
Scarlet  Runner 
Schoenocaulon 
Schrankia 
Schwetnitzia 
Scleranthus 
Scoke 

Scorpion  Grass 
Scratch  Grass 
Scrophularia 

SCROPIIULARIACE* 

Scutellaria 

Sedge  Family 

Sedum 

Seed  box 

Self-heal 

Seinpervivum 

Senebiera 

Serfecto 

Senna' 

Senna  Subfamily 

Sensitive  Brier 

Sensitive  Plant 

Sericocarpus 

Service  Berry 

Shad  Berry 

Shamrock 

Sheepberry 

Shepherd's  Purse 

Shin  Leaf 

Shooting  Star 

Sickle  Pod 

Sicyos 

Sida 

Side-saddle  Flower 

Silene 

Silk  Flower 

Silk  Tree 

Silkweed 

Silphium 

Silver-rod 

Silverweed 

SlMARUBACEJB 

Sinapte 

Sisymbrium 

Sisyrinchlum 

Skullcap 

Skunk  Cabbage 

Sloe 

Smartweed 

S  MI  LACE* 

Smilacina 
Smilax 
Smoke  Tree 
Snakehead 
Snakeroot,  Black 
Button 
.    Seneca 


TO, 


198 
160 

82 

52 

82 

82 
166 
165 
820 

48 
272 
185 
184 
185 
186 
185 
185 
185 
185,  199 
100 
846 
111 
241 

56 
819 
288 
818 
257 
255 
281 
850 
142 
149 
281 
148 

46 
226 
110 

90 
111 
111 
194 
121 
121 
108,105 
176 

45 
245 
248 

41 
152 

68 

82 

58 
112 
112 
809 
204 
201 
188 

78 
42,48 

42 
831 
281 
824 
176 
817 
881 
848 
881 

87 

258 

24,160 

190 


Snakeroot,  White  198 

Snapdragon  257 

Sneezeweed  218, 219 

Snowball  176 

Japanese  176 

Snowberry  171 

Snowdrop  828 

Soapberry  Family  82 

Soapwort  52 

SOLANAOBJE  800 

Solan  um  801 

Solidago  200 

Solomon's  Seal  842,  848 

Clustered  844 

False  848 

Two-leaved  844 

Sonchus  287 

Sorbus  118 

Sorrel  816 

Sheep  816 

Wood  69, 70 

Sorrel  Tree  248 

Sourwood  248 

Southernwood  228 

Spadiceous  Plants  12,822-324 


Spanish  Needles 

Spathyema 

Spatter  Dock 

Spearmint 

Specularia 

Speedwell 

Spice  Bush 

Spider  Flower 

Spiderwort 

Spiderwort  Family 

Spigelia 

Sptgnet 

Spikenard,  American 

False 

Small 
Spindle  Tree 
Spiraea 
Splrea 
Spoon  wood 
Sprekelia 
Spring  Beauty 
Spruce 
Squash 

Crookneok 
Squawweed 
Squirrel  Corn 
Stachys 
Staff  Tree 
Stag  Bush 
Stapella 
Staphylea 
Star  Flower 
Star  Grass 
Star  of  Bethlehem 
Starwort 
Steeple  Bush 
Steironema 
Stellaria 
Stenanthium 
Stephanotis 
Stick-seed 
Stick-tights 
Stitchwort 
Stock 
Stonecrop 

Ditch 

Virginia 
Stoneroot 
Stramonium 
Strangleweed 
Strawberry 


216 
824 

82 

274 

289 

261,262 

820 

47 
849,850 
849 
254 
166 
166 
844 
165 

77 

124 

124,125 

241 

827 

57 
822 
158 
158 
226 

87 
288 

77 
176 
809 

83 
249 
829 
840 
55,194 
124 
250 

55 
846 
809 
290 
217 

55 

40 
142,  148 
144 
144 
276 
804 
299 
181 
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Strawberry,  Barron  or  Dry  129 

Strawberry  Bush  77 

Strawberry  Shrub  184 

Strawberry  Tree  77 

Streptopus  885 

Stamp  Tree  111 

Stylophorum  84 

Stylosnnthe*  95 

Succory  282 

Sumac  86, 87 

Chlneae  74 

Bon  Plant  hi 

Sundew  144 

Snndrops  148 
Sunflower           911, 912,  218 

False  m 

Swamp  219 

Supple-jack  79 

Sweet  Cicely  161 

Sweet  Flag  825 

Sweet  Pepper  Bush  245 

Sweet  Saltan  929 

Sweet  William  59 

Wild  294 

Sweetbrier  122 
Sweet-scented  Shrub         184 

Symphoricarpns  171 

Symphytum  285 

Symplocarpua  824 

Synandra  272 

Syringe  818 

Fale 


False 

Tagetes 

Tanacetum 

Tansy 
Goose 

Taraxacum 

Tare 

Tassel  Flower 

Tax  AC** 

Taxodtum 

Taxus 

Tea,  Appalachian 
Blue  Mountain 
New  Jersey 

Tea  Family 

Tea  Rose 

Teaberry 

Tear-thumb 

Teasel 

Tecoma 

Telegraph  Plant 

Ten-weeks  Stock 

Tephrosia 

TrRXSTROCM  I ACKM 

Tetragonotheca 

Teticrium 

Thalictrum 

Thasptum 

Thiuibleweed 

Thistle 

Sow 

Star 
Thorn  116, 

Thorn  Apple 
Thoroiiffhwax 
Thoroughwort 
Three  Birds 
Thuja 
Thunbergta 
Thyme,  Basil 

Virginia 
Thrmus 
Thyaanella 
Tiarella 


189 

927 

822 

222 

188 

285 

94.95 

226 

822 

822 

829 

176 

202 

79 

60 

60 

948 

819 

185 

252 

97 

40 

108 

60 

909 

272 

17 

161 

16 

980,281 

287 

229 

117,  118 

804 

160 

198 

957 

822 

268 

278 

277 

277 

815 

186 


Tick  Trefoil  96, 97 
Tkkseed                     214, 215 

Tlgrldla  829 

TlTia  65 

TlLIACCA  65 

Toadflax  256 

Tobacco,  Indian  288 

Tobacco  Koot  184 

Tofleldia  846 

Tomato  800 

Musk  or  Strawberry  802 

Toothache  Tree  78 

Toothwort  40 

Torreya  822 

Touch-me-not  71 

Tournefortia  286 

Trachelosi»crmum  807 

Tradescantia  849 

i  railing  Arbntua  242 

Tree  oi  Heaven  74 

Trefoil  108 

Shrubby  78 

Trichostema  278 

Trientalls  219 

Trlfoliura  108 

Trillsa  192 

Trilliacs*  882 
Trillium               882, 888, 884 

Triosteura  171 

Tropjk>lacrji  71 

Trope?oliim  72 

Trumpet  Creeper  252 

Trumpet  Mower  252 

Tendrlled  252 

Trumpet  Loaf  88 

Tsuga  822 

TUBLLIFLOB*  J  87 

Tulip  886 

Tulip  Tree  26 

Tullpa  886 

Tupelo  169 

Turmeric  Boot  24 

Turnip  48 

Indian  828 

Prairie  106 

Turtlehead  258 

Twin  Berry  180 

Twin  Flower  170 

Twin  Leaf  29 

TjMRKLLOTRA  158 

Umbrella  Tree  26 

Utrieularia  266 

Uvularla  844 

Vacciniess  24Q 

Vacciuium  940 

Valerian  184 

Valeriana  184 

Valkriaxacba  188 

Valerianella  184 

Vanilla  Plant  192 

Velvet  Leaf  68 

Venus's  Flytrap  145 
Venus's  Looking-glass    289, 

240 

Veratrum  847 

Verbascum  255 
Verbena                      269, 270 

Vbrbrnacbji  269 

Verbestna  218 

Vernonia  189 

Veronica  261 
Vervain                      969, 270 

Vetch  94,95 


Viburnum 

115 

Viburnum,  Downy 

176 

Sweet 

176 

Vida 

94 

Vinca 

808 

Vine  Family 

79 

VlOLAOUB 

48 

Violet 

49 

Viper's  Bugloaa 

287 

Virginia  Creeper 
Virgin's  Bower 

81 

15 

V  IT  ACTA 

79 

Vltia 

80 

Wahoo 

n 

WaMstetnta 

199 

WaU  Pepper 

149 

Wallflower 

41 

Watches 

88 

Water  Carpet 

186 

Water  Cress 

89 

Water-lily  Family 

80 

Water  Pepper 

817 

Water  Plantain 

826 

Water  WIUow 

268 

Waterleaf 

291 

Watermelon 

154 

Waxberry 
Waxwork 

171 

Wayfaring  Tree 

175 

English 

in 

Wetgclia 

178,  174 

Wheat  Thief 

287 

Whlteweed 

221 

Whitewood 

86,66 

Whitlavia 

299 

Whitlow  Grass 

44 

Wlcky 

242 

Widow's  Cross 

142 

WUd  Potato  Vine 

998 

WUlow-herb 

147 

Wlndflower 

16 

Winterberry 

76 

Wlntergreen,  Creeping     949 
Chickweed                  949 

Flowering 

88 

Spotted 

946 

Wistaria 

99 

Witch-basel 

144 

Withe-rod 

176 

Wolfberry 

179 

Wolfsbane 

98 

Wood  Sage 

272 

Woodbine 

172,178 

Wormwood 

992,228 

Roman 

207 

Woundwort 

988,284 

Xanthium 

907 

Xanthoxylum 
XerophyQum 

79 

846 

Yarrow 

991 

Taupon 

76 

Yellow  Root 

24 

Yellowseed 

45 

Yellowwood 

98 

Yow,  Dwarf 

829 

Yew  Subfamily 
Youth  and  Old  Age 

899 

908 

Yucca 

841 

Zephyranthea 
Zlgadenua 

898 
848 

Zinnia 

906 

ZUJa 

181 
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